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. . . .  HIS SOIL SURVEY of the San Juan be expected. The soils suitable for dry-. 
...... -. .. 

. .  ’ . .::‘. : T Area, Utah, will serve various groups’ ..land farming are grouped b capability . , 
. . . . .  of readers. It wi l l  he1 farmers and units; that is, groups of so2 that need 

ment that will motect their soils and Dro- -! ‘:‘the same wav. For examde. Abaio loam. 

.. 

. .  -- ..... _- . - . . ’ _ _  , .  ... .ranchers in planning the &d of manage;”-Xmilar management and respond in about 
..... . 

vide good yields, and it will add toathe 
fund of knowledge about soils. 

Soil scientists studied and described the 
soils and made a map that shows the kind 
of soil everywhere in the survey area. 
The base €or the soil map is a set of aerial 
photographs that show fields, woods, 
roads, and many other landmarks. 

Locating the soils 
Use the index to map sheets to locats 

areas on the large map. T h e  index is a 
small ma of the Area that shows the lo- 
cation o 4 each sheet of the large map. 
When the correct sheet of the large map 
is found, it will be seen that boundaries of 
the soils are outlined in red, and that there 

bo1 for each soil. Suppose, 

symhl  AbD. T h e  legend for the detailed 
map shows that t h ~ s  symbol identifies 
Abajo loam, 0 tolO percent slopes. This 
soil and all others mapped in the Area 
are described in the section ‘LDescriptions 

for is a esamp red ”$ e, an area on the map has the 

of 

Fjmciinq information 
The report has special sections for dif- 

ferent ups of readers. T h e  section 
LbGenem!ature of the Area,” which dis- 
cusses the physio aphy, relief, drainage, 
and climate, will %3 of interest mainly to 
those not familiar with the Area. 

Famr .9  and ranchers and those who 
work with farmers and ranchers can learn 
about the soils in the section “Descrip- 
tions.of Soils,” and then go to the section 
“Use and Management of Soils.” In this 
way they first identify the soils on their 
farms or nnches and then learn how these 
soils can be managed and what yields can 

0 to 10 p e k n t  slopes is h~ caiabiliG 
unit RIc-1 and in the hpland Loam and 
Upland Loam (Pinyon- Juniper) range 
sites. T h e  mana ment needed for this 

be found under the headin Capability 
Unit 11101, in the section &fanagement 
by Ca ability Units.” The management 

found in the discussions of the Upland 
Loam and Upland Loam (Pinyon-Juni- 

r) range sites, in the section “Range 
!&napent.” A list ‘ust before the map 

where the soil is described, the symbol of 
the c3 nbiIity unit in which the soil has 
been pyaced, and the page where the capa- 
bility unit is described. It also 
mnge site and the page on which e range 
site is discussed. 

Soil scientists and others interested in 
the nature of soils will find information 
about how the soils were formed and how 
they-are classified in the section “Forma- 
tion, Classification, and Morphology of 
Soils.” 

People interested in the woodlands vn 
their range will find statements about 
w o o d l a n d s  in the section “Range 
M snagemen t .” 

soil, if it is used P or cultivated crops, will 

neede a if the soil is used for range will be 

sheets gives the name o 4 each soil, the page 

r the 

* * * * 
This soil survey was made as a part of 

the technical assistance furnished by the 
Soil Conservation Service to the San Juan 
County Soil Conservation District, which 
was organized in 1940. The soils in the 
Area were map ed during the period 1940 

reviewed and revised in 1955 and 1956. 
Unless otherwise indicated, all statements 
in the report refer to conditions at the 
time fieldwork was in progress. 

to 1943, and fie P dwork for the survey was 

For sals b y  the Superlaterndent of Documents. U.S. Oovernment Printlug oftlm 
Washlagton 25, D.C. 
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SOIL SURVEY OF THE SAN JUAN AREA, UTAH 
iy MARVIN E. OLSEN. SOIL CONSERVATION SERVICE, LeMOYNE WILSOX, UTAH AGRICULTURAL EXPERINENT 
- STATIOX, AND JOHN W. METCALF AND T. B. HL'TCHINGS, SOIL CONSERVATION SERVICE 

mITED STATES DEPARTMENT OF -4GRICULTURE IN STATION COO PERATION WITH THE UTAH AGRICULTUR.4L EXPERIMENT 

HE SAN J U A N  AREA is 3 part of Snn Juan  T County. It is in tlie soutlieastern corner of Uta11 
(fig. l), a t  the point where the four States of ilrizonu, 
Colorado, New 3lesico: and Ctnl i  meet. San J u a n  County 
is bounclecl by Colorndo on tlie east and  by Arizona on the 
jouth. The Colornclo River flows di;igoniilly, in a soiitlt- 

,J 

1~ per'ceiit of tlie t o t d  acreuge in S:in .Ju:tn County. T h e  
survey area extends from npprosiniately 8 niiles soutli of 
Ulnncling to 12 miles noitli of -\Ionticello, niicl f rom tlie 
Colol.:iclo State  line on tlie east to tlie bouncliiry of tlie 
?tI;inti-Ln Sa1 National Forest, near the base of the  Abajo 
.\Iount:iins, on t.he west. It also includes two s1n:ilI tr:icts 
:t,bout 40 niiles north of lConticello, 1ie:ir Ln S i 1  mid Old 
La Sal. Tlie sur\-ey covers all  of the Inncl in S i n  Jtian 
County tlint is used for  farmiitg,.? escept sinall, isolated 
tracts. 

The  siirvey area is used mainly for  c1ryf:iimiiiig and 
i.;i.iicliing. I n  1959, approsinlately 11S,OOO acres was 
cropped, princ.ipnlly to thy-fiirnied wlient nnd pinto betins, 
:itid 221,SO.j acres was past.urec1. The  aniouiit of precipi- 
r:itioii r-iiries greatly, both from year to ye;ir ;ilicl ivitltin 
venrs. Beciiuse precipitation is erratic, crop f:iiliires 
frequent I? occiir. 

1 lie n i i i i i i  conittiunities i n  San .Juan County a re  I Iont i -  
c ~ l l o  iintl EI:indiiig. l[onticello is the county seat. It 
is lociitecl 011 L:.S. 1-ligllw:iy So .  160 in tlie ceiitral pa r t  
of  tlie survey :Lre:i, about 17 miles west of tlie (l'o1or:ido 
Iiiie. Smnll niercantile establishments and  several motels 
:ire 1oc:ited ;it. -\Ionticello. Tliere is :ilso i i  iiriit1iltm proc- 
essing i i l i l l ,  h i tc  the li~iiitcd stipply of water m:lkes any 
further iiidus.trin1 ile\-elolmtelit. . i i i  tliis piirt. of the  cotuity 
probl eiii;i t icii 1. JI i 11 iiig for  u ~ ' : i  11 i iui i .  ;it i d  recent clerelo1)- 
tileiits for oil :ind gas, lio\vever~ Iiiii-e ittcreased cot1ilnerci:il 
act-ivities getiecilly in tlie connty. 

,. 

General Nature of the Area 
In tliis section the pllysiogrupliy, relief, nii t l  cl1.:iiilape 

;Us0 clescribetl is: of tlie S i n  J ~ i i i i  h e : i  :ire described. 
the climate of the i ire:~.  

Physiography, Relief, and Drainage 
%\ti J i l i l t i  County is :L p:l'.t of the colortido P1;ite:ius 

Province. Jlacli of the coitnty covered by the survey is 
deeply dissected by ciinyoiis formed by tri1)ut:iries of the 
Color:iclo t int1  S:in Jmin nivers.  Uos t  of tlie silrvey nre:i 
is 011 tlie ratlicr esteiisive taLlelnncl l;no\vn as S:lge Plain. 
Tlic surfiice of tlie pliiiti is tnnde up of it i t(I i i1ii t i i tg t o  roll- 
ing! l o w  hills of slinle and eolian deposits of v:iritible tliick- 
]less, Tlie rle\-ntioii of the plain ranges from 5,000 to 
7,000 feet, but, in tlie par t  within tlie siii-vey iire:i, the  ele- 
rntioii  is Iwtiveeti G,000 :iiitl 7,000 feet. 'I'lie soittlrcm pi1.t 

1 
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of tlie p1:iin is deeply clissectetl by streiims that  deepen 
as tliey flow toward tlie S n n  ,Jitiin River tliroitgli steep- 
wallet1 ciitiyotis that are IOO to 500 feet deep. 

The remnnnts of the pliiin, which lie Ixtween the steep- 
walled cmjoiis, :ire 1oc:rlly ciiIle(1 points. These itre cov- 
eivcl by ;I mntitle of wind-rlepositetl seclitneitts t1t:it r:iiige 
from 2 to 10 feet or more in tliickness. Tlie soils on these 
setlitiieiits :we among the most proditctive in the i\re:ea. 

The soine\vli:it ov;il-shiipetl iil)iijo JIoiiiit:iiiis rise on the 
west of Sage Plain to an eleralion of 11,445 feet. These 
mounttiins are iiot recipitous, iior iire they ruggecl. Tlie 

mnge between trachyte : t i id  :tnc.lesite i i i  coiiiposition. 
Sever:il perniiiiient streanis tliitt. cotist-it.ute tlie inxiti wiiter 
supply for Jlotiticello a i i d  I3landiiig Iiiive tlieir .soiirces i i i  
tlie ;ibiijo JIoiint;iins. Tlie water fi.oni tliese streiitiis is 
also wet1 to irrigate :L reliitiwly snliill acreiige of 1;iiid w:ir 
Jlonticello, 13I:iii11ing, ;iiicl orlirr iii*eiis. 

Tlie TAL S i 1  JIoiitit:iim :ire iti tlie iiortIie:istct~ii p i +  of 
Snn Jii:in County : i t id i i i  Colot*:itlo. Jil ie tlie -1IJitjo 
Jloiiiitniiis, they give rise to several streittiis, sotiie of ~v l i i c l i  
serve :is it soiirce of water for L:t S i 1  : i t id  Old 1,;t Sd. 

rocks are typically E luish gray ant1 are porphyritic. Tliey 

S A N  JULV AREA, UTAH 

February. Tile teniper:rtiire is niihl in  siiiiinier; :it JIonti- 
$110, the : i v e ~ i p  tenipet-iitiiis in  s~imtiier is fi5.8' F., :itid 
rt Bliiiidiiig, it, is (;!).so. 

Tlie iiver:ige lengtli of the growing se;isoti iit. JIonticello 
IS E!) (liiys,. or frotii JIii? 25 ,  the cl;ite of tlie Iiwt liilling 
kost i n  sprtiig, to 0ctol)er 1, the tliite of the tirst frost 111 
tall'. At. 13liiiiilitig, tlie iivei-iige length of the gi-owiiig 
je;isoti is 147 cl:iys, or frotii Jliry la, the tliite of tlie IiiSt 
killing frost iii spring!. to 0citol)er (i, the date of tlie tiist 
frost 111 fnll .  111 iiny g!vw !*e:ir the lengtli of the growing 
jeasoii may vary considerably from the average. In a 
iarge acreage in the northenstern par t  of the Area, the 
rowing senson is somew1i:tt sliorter tliiin a t  Jlonticello. 
locn~~y, witliin that  general areti, a i r  clrniiiiige is  poor. 
jucli smnll areas w e  callecl frost pockets. Kill ing frosts 
ire iiiore freqiient in these frost pockets t.Iinti in surroriiid- 
ing areas. 

IIie :ivel.nge :tiiiiitiiI precipit:ition :it. J[otiticello is If;.% 
inches? : i t id :It. 13I:iiiditig, 15.77 inches. Tlie Iiityest i i i i i o u i i t  
o f  )ret i 1) it :it io ti is (1 I i 1. i I ig -1 ti gi i s  t, Sei) t etii ber, ;I ti( 1 Oc t nl )el*, 

ipitatioti ;ire cointiion, both froni month to month ;itid 
froni year to year. 

the wiiid ;ire iiot av;iiliil)lt? for this ;ireit. I t  ~voii l t l  
sppear, l iowver,  tliiit  wiiitl is :in iniportaiit cliniatic factor. 
The wititliest p t r t  o €  tlie - p i t *  is in spring : t i id  early in  
sumtiler. Tlie preciiliiig wiii(ls :ire iisiiitlly dry :in11 blow 
from the soiitli\vest. 

,. 

in( 'I tlie least, clrtriiig Xiy nt i t l  .Jiine. Fluctuntioiis in  pre- 

Dittil kel)t by tlie IT'e:rtlier 13iire:tii 011 tlie veli)city of 

How Soils are Named,  Mapped, 
and Classified 

3 
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General Soil Areas but they are nior1er:rtely fine textured to @e texture(l. 
Tliev have formed in  cobblv alluvium that  1s COvereri in -- 0, Sine  general', soil amis  :ire in the San Juan  -1reu. 

These are slio\\-n on the co lo r~d  geneml soil map at  the 
back of the report. 

'rlpse nilie areas mnI;e up tile follo\vilig three niaili 
regions : 

1. 
2 .  Upland soils of semiarid regiotis. 
3. Soils of drainngec\vnFs in senii:irid :iti(l dry S U I ) -  

humid reriotis. 

pla& by :L thin mantle 6f wind-laid materials. Tile 
Novenweep soils are moclerirtely deep and well dEiilied 
:wicl are medium to moderately line textured. They Iiare 
formed in wind-deposited materials underlain by siralp.  

The soils of this general soil area are siiitnble for (19- 
f;rrining. S m l l  tracts in the vicinity of Ifonticello alld 
Old L:L S i 1  ;ire irrigated. Tlie snidl m o u n t  of Kilter 
t h t  is :iv;iil;il)le early iii tlie gr.o\ving season is used for 
irrig;,t ioll. 

Upland soils of dry su1)liuniicl re,' "10 tis. 

5 

The nine gener:iI arens, or soil l):itteriis, slio\vn oti tlie 
niap arc not det;iiled enoii,gli t o  :illow for pl;innitig cle- 
t i l e d  mati;qement of :i f;irni or i*;iticIi. E tch  a r ~ : ~  coii- 
tains serernl rlitt'eretit lcinds of soils t h a t  occiir iri  :i t h r -  

, acteristic p i t t e n i .  The  pattern in this -\rea is relatetl 
to the nature of tlie soil ninterinls niicl to the c1iiii:ite. 

The riiap is usefit1 to tliose n-110 wittit :i .getier:il i c h  of 
tlie soils, who wint  to cotiipiire different pntw of the -\t*e:i. 
or n-110 ivant to locate large tracts siiit:il)le for some p r -  
ticultir kind of famiiiig or  otlirr 1)ro:id latit1 use. It does 
not show accufiitely tlie 1iii i tI . i  of soils o i l  :i sitigle fiirtii 
or on a sm:ill tfiict. 

Upland Soils of Dry Subhumid Regions 
Uplnnd soils of d1-y sitbhiimid re,cions occiipy about S:; 

perceiit of tlie S i n  .Junt\ -ken. The follo\ving geneixl 
soil iirekis are in this group : 
_ _  1.. ... D s p  a n d  nioclerntely deep soils i n  wind-deposited 

m:tteii:ils : 31 o ti t i c e 1 I 0, Sortlidnle~ :\b;ijo, 
I-Iovenn-eep. 

2. Deep niid nioderntely deep soils in wind-tlepositetl 
nint.eri:ils in  areas tlint Iinre low r;iiiifall ;ind n re 
siibject. to tliitniipe hy frost : Scorup, Hovetiweep, 
Soi-tlitlale, 3fon ticello. 

2. Deep to s1i:iIlnn- soils on sliale : I-Ioven\veep, Lock- 
erby, UcoIo. ;\Cetic! fee. 

4. Cobbly soils : -\l):ijo, 3lenefee, Pzicli, Scorup. 
-7. S l u i l l o ~ v ~  very rocky soils : 3fontv:iIe. 

I .  Deep and moderately deep soils in wind-deposited 
materials: i).I onticello, Northdale, Abajo, Hocenueep 

This general soil area occirpies al)out 27 percent of t l i r  
& i n  Juan Area. The >Conticello ; i t id Sortliditle soils ;ire 
t,lie most extensive, and the ,\b;ijo and Hovetin-eep soils 
oc'cnpy a smaller acreage. 

i l ie  soils in  t.liis general ULWL are  on iiiidii1:ttitip to roll- 
ing iipltinds thnt Iiave beeti dissected Ly the cIi:itiiieIs of 
iiiterniittent streams. III iiwiy ptaws stre:itiis It:ive titi 
c:Ltiyotis that  are ;is iitiicli :is sevein'l Inindred feet deep. 
Tlie canyons improve air  c l rninus anrl Icnpheti the frost- 
free period of the nrljacent 11 ~Innds. I:woxr?s nf prwipitii- 
tion kept b? the V.S. \Ve;it 1 ier I3ttr~a11 ;it 3lotttiwllo itre 
represtnt:ittre $or this ,gener:il area. Tlic~y slto\v t h t  tltc 
annii;iI precipitntitrn is 1.3 iiiclies, or tiiore, 75 1)ercrtit of 
the titlie. 

'l'he Jlonticello : i t i t1  1-orthI;ile soils :ire well rlr:iitic(l 
and tiierliiini trstureql. Tlie Jlotit ic:rllo soils Itave foriite(1 
i n  (lee ) deposits of ~vititI-c-Irliosite.tl tii:iterinIa, :inti rlie 
~ o r t ~ i J ; i ~ e  soils. i n  siniil;ir. I .  ~ m r .  tilocleriitely tleep, clrposits 
tli:tt. overlie s;iti(lstone. 1 lie -1l)iijo soils :ire \wII (Iixitie(1. 

,. 

2. Deep and moderately deep soils in wind-deposited 
materials in areas that have low rainfall and are 
subject to damage by frost:  Scorup, Hovenweep, 
Nofthdale, Monticello 

Ilit: soils iti tliis geiwnil soil ;LIW are in ;L regioli of 
low r:iinf:ill. 'I'liey occiipy :iboiit 20 percent of the & t i  
.Jit:iti -1re;t. Tlie $corrtp soils titic1 tlte low rninfnll p1i;ises 
of the Soi-rliclale :mcl 3lonticello and  of the Jlonticello- 
FIoveiiwep comples are the most extensive. These soils 
:tre oi i  ittiiliil:it.ing to rolling upl:inrls that hare been dis- 
sected by the channels of intermittent ctrenms. TIIC 
st.re:iiiis have cut deep c:tnyons, particularly in the vicinit! 
of I3lanrliiig. 

Beginning aboiit 4 miles e:ist of 3Cont icello :itid esten(1- 
itig to t.he Coloixclo State litie, frost. is ;L Ii;iz;ird, nncl cro 5: 
especially pinto Iwniis, ciinnot be g o n  extensire f y, 
Records of precipi kit ion kept by tlie G.S. \Ve:ttlier Bu- 
re;iii ;it I3 l ;~ t i~ l i t t~  :ire represetit:it.ive for  this general :ire:i. 
Tliey sho\v t.liat 44.1 pe rcen t  of the time tlie ;uinual precipi- 

The!. 
are nioder:itely deep to rleep : i t id  :ire well draiiiecl ntitl 
nietliuni testure(1. 'The Scorup soils Iiuve formed in n tliin 
tleposit of wind-hid mnteri;ils tlint overlie alluvium coli- 
tni t i i i ig  gravel ; i i i t l  litiir. Tlie Hoveiiu-eep soils are moder- 
:itel. deep ;i i irl  well cIraiiie(1. They are medium textured t ( ~  
tiioc1er:itely titie restnred a n d  Iiave formed in n-ind- 
tlepositetl 1iiateri:iIs underlniti by sliale. The Iojr r:iinfdl 
l>liiises of tlie Sort1id;ile soils ;ire also moderntely deep 
;itid well c1r:iined. They :ire nieiliitni testured ;inti h n ~  
formed i n  deposits of wind-luicl iii;iterinls uncIerIilin b~ 
s:itidstoiie. The Ion- riiitif;iII plinsrs of the JIotiricello 
.soils Ii:ive foriiietl it1 tleep tleposirs of wind-lnid mirevi:iIs 
'L'liey iire deep, well tlroinecl! :ind nieclium textured. 

l l ic soils i t i  tliis gener:il areti are principally nenr Blniid- 
in:. ~t?rtIieast of I[otitireIIo! ; i i id  tliey extend to the 
('o~orat~o State line. ~ t ~ i e r  :ire:is ;ire i i i  tIie vicinity of 

Tliese soils iire best stiitetl to g~: iss?  ijut some are:is c:111 
I)e wet1 to grow winter wliext. Small trncts nenr rAl Sal 
:\tu1 I3liinditig :ire irrigated. Tlie stiiiiII :imount of w d ~ ~  
tIint  is nvniI;iI)Ie c:ir~y in tlie growitig se:isoti is used for 
i rrig;i t ion. 

3. Deep to shallow soils on shale: Hocenu'eePt 
Lockerby, Ucolo, Menefee 

'rile soils it1 tliis general :ire:i o w i p  ;iI)ottt 11 percwt of 
tile  in J I I ; I I I  ~ r e ; t .  ' ~ y  overlie 5 r' t:iie. Tlie rAdw!! 
soils n ~ l  tlie l o w  r;iitif;ill pli:ises of  tlie Hovenxeep SOt'' 
are'tlie ttiost estensivc. They :ire on unduluting u p l d s *  
~ 1 1 e  TicoIo soils. wliic-li :ire less estensive, nre In SW+* 
: i i i t l  t lw mllrf,>il soils ; i n !  ott t 1 i i 1  rolling riclges, ~ I ~ I C ' I  

,. 

- - - P ~ T  i c  w-l+dss t 1i:i ii  1: i iiclies. 
Tlie Scoriip soils :ire iii the vicinity of L;L Sill. 

r .  

rJiL sal. 

c . .  
Ir 
?. 
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6 interspersed tlirougliout this general area. Because 
j tlie l o x  rainfall and the lilielilioocl of frost early in fall, 
0y ing  beans is Iiazardoiis on these soils. The  annual 
pxpitation is less than IS inches 40 percent of the t.ime. 
-The Hovenweep soil in this ,geiiernl soil area is mod- 
stely deep and is well drxitied. I t  is medium testured 
; moder:irely tine textured m r l  Iiiis formed in de losits 
1 rind-laid m:iteri:ils uiiderlniil by shale. The LOC erby 
iils are moder:itely deep, nioderately well clraiiiecl, ;ind 
le testured : tlie Ucolo soils :ire deep, moderately well 
niiied. ant1 fine testurec-1; :ind the Jlenefee soils are slid- 

well drained, :ind nioclerately fine testurecl. Tlie 
iiIs Iinve :ill been strongly iiifliiencecl by parent. nititerinl 
enthered froin sliale. hiit soiiie \vincl-depositecl ni;iteri:il 
evitlenr, especially i n  tlie Hoveii\veep soils. 
Tlie soils in this general area :ire suited to grass nncl c;in 
! iisecl :is r:iiige or r;itige w)ot l l i i t ic l .  A sniuIl ncrenge is 
j e d  for tlrylnntl wlient. 

, Cobbly soils: Abajo, Menefee, Pack, Scorup 
The soils in this general wen occupy aboiit 2 percent of 
Le Saii .Jii:iii Area. Cobbly soils of the Abajo. Neiiefee. 
rck, and  Scorup series predominate. The Abajo niiil 
[enefee soils are on long, iiarroiv ridges near Monticello; 
ie Scoritp soils are on nIluvin1 f:ins near La Sal; and  
le Pnck soils :ire along drnin:ige~vt1ys near Old La Sal. 
The soils are of onl? minor esteiit nncl tire not culti- 

atecl. If properly ni:in:igetl, they are proiliictive :is 
inge or ns range \voodl:incl. 
, Shallow, uery rocky soils: illontcale 
This general soil area occupies ;ibout 2.3 percent. of the 

Inn ,Jii:iii -\t*e:i. It. is ni:icle up of tlie 3loiitv;ile soil, 
.hie11 is sli;illo\v to very slidlo\\- :ind very rock\-. There 
re inany outcroppings of a;itidsrone tliroiigliout this geii- 
nl area. hgu ln r  frngnietits of flngstone ;ire on the 
urfnce :itid tliroiigliout the profile. Tlie topograplly is 
roken. Se:ir tlie c;inyons the slopes are steeper tlinti 
kewliere. The climate is d ry  sitbliumid. 
This Intitl is not croppetl- I t s  Lest use is for  range :ind 

ange \voodlaiiil. 

Jpland Soils of Semiarid Regions 

k 

,ip1~rosint;itely 12 pei-cent of the  Snn .Jii:iti -4re:i is inncle 
p of 1lpl;incl soils of seiitiaritl regiotis. 'Tlie follo\viiip 
enera1 soil ;ire;is are in this  gr0111) : 
6. Deep soils in wiiid-deposited materials : Bhtitliiig. 
1 .  Shnllow, re ry  rocky soils : JIellentliitl. 
8. S;inilstotie rockhiid. 
'. Deep soils in wind-deposited materials: Blandiny 
This general soil are:r oc,cupies ;ibout 5 percent of the 

;an Ju;iii ;1rea. I t  is matle tip of the Blancliiig soil, wliicli 
has formed in deep n-id-clepositeil materials. The  soil 
ccllrs u11duI:itiiig to roIIitig upI:incls that are  dissected 
ly tlie c!i;iniwis of iiiterriiittetit. streams. Some of the 
halilpls Ii:ive foriiiecl deep c:itiyns. The BlnndLlig soil 
3 well tllxitiecl ;itit1 rtietliitiii tcstiiretl. 
No n.e:itllt!r st;itions :ire 1oc:itetl in this general soil area. 

h e  B1:1iitling soil is siiita1)le for range, but dryfarming 
beell iinsilcc'escfiil. 

7. Shallow, very rocky soils: Mellenthin 
This  g e n e d  soil areit occupies about 3 percent of the  

Sun .Juan Area. It is iiiade up of the Mellentllin soil, 
which is sliallow to very slittllon-. This  soil has many ont- 
croppittgs of sanclstone. I t  occurs in the southern pa r t  of 
t.lie ;\rea, where tlie topograpliy is broken a n d  the climnte 
is seniiitricl. The  soil is not cropped but is sui tnl le  for 
range and range woodlanil. 
8. Sandstone rockland 

This  gener:il area occupies about S percent of tlie Stin 
.Jiian ,\ren. It, is iiintle u p  of steep snnclstone rocklnncl. 
This  steep rockliiiid is very sh:illo\v altcl rocky, and there 
are  nimy oritcroppings of bedrock. Tlie topography con- 
sists ni;tiiiIy of steep, broken cnnyoiis that  dissect t he  up- 
1;inrl areas. Tliis steep 1:intl Ii;is liiiiitetl value f o r  r:iiige 
:1nt l  for  r;itige \vootllillltl. 

Soils of Drainageways in Semiarid and 
Dry Subhumid Regions 

,\l)l)i.ositii:itely 3 percetit of tlie Sat1 .Ju:iii Aren is m:de 
l ip o f  soils of tll.niiiiige\vays in seminricl :ind dry subliumid 
repioiis. Tlie followitig is tile getietxI soil :ire:i in  this 
grolll' : 
9.  Deep soils o f  drainageways: Ackmen, Pack, 
S h y ,  Vega 

This  geiievul soil ;ire;L occiipies about 4 .t xrcen t  of the 
Snn Junn Area. It is in;de up of deep so1 s in clrninage- 
ways and 011 :illuvial flood plnins. The principal soils :ire 
the Acknien, Pack, Sliny, tind Vega. The  areas i n  d i i c l i  
these soils occiir extend enstwircl from tlie ;\bajo Moiul- 
tnins ni id  soiitli :ind soiitlieast froin the L n  Sal Moitntnins. 
TIie soils are mediitni testiirecl to fine testurecl ;ind a r e  well 
clrnined to imperfectly ih i l i ed .  In many places they are  
gullied. I n  some pliices tlie soils ;ire on flood plnins tlint 
:we wide enough to be cultivntecl; the largest such area is 
lie:ir Ln $:\I. OtIier snialler areits :ire ;it Old L i t  S i l ,  
north of Blaiiding, unil near JIoiit icello. 

Tlie areas of these soils are small, and they are dissected 
in lilaliy places by t.he chiinnels of interniittent streanis. 
Some of tile :ire:ts ;ire irrigated by iisiiig tlie sn id l  nmoulit 
of mater that is arailtible early in the growing season. 

Use and Management of Soils 
This  section lins three main parts. I n  the first the  sys- 

tem of cnp;ibility cltissificntion used by the Soil  Conserva- 
tioil Seryice is esplnined. I n  the second the management 
of soils SuitabIe for  clry-f;iriiied crops is .described and  a. 
discussion of yielcls is given. I n  tlie thlrcl the mimige- 
lllellt of soils siiitable f o r  ryige, or for \\-0odl~ic1 used :is 
range, is described. 111 acldttion to the suggestions given 
liere, tlie fwmer or mnclier cii~i  o h i n  help in niaiiagiiig 
liis f;irni or rnncli ')y consulting :i local representntive of 
tile Soil  Conservation Service or the county estensioti 
agent . 
Capability Groups of Soils 

The capability c1;issifi:ittion is. a grouping tha t  sliows, 
in a genernl way, how siiitnble sods :ire for most kinds of 
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farming. I t  is a practical grouping based on limitations 
of the soils, on the risk of diim:ige when tliey are used, 
atid on the way they res ond to treatment. 

levels-the capitbility cliiss, sihcliiss, and unit. The eight 
capability classes, the broadest grouping, are clesigniited 
by Roman numeriils I tlirottgli VIII. In cliiss I :ire tlie 
soils that have few limitations, the widest range of use, 
and the least risk of dwiiiige when they ;ire used. The 
soils in the remaining classes have rogressively p w t e r  
natural limitations. 111 class VIIP :!re. soils at it^ li1titl 
types so rough, shallow, or otherwise limited that tliey do 
not produce linrvestable yields of crops, grnzittg! or \rood 

I n  this system all the rz inds of soil are gmttpetl at t h e e  

products. 
Subclasses are  iisecl to indicate mitior kinds of limita- 

tions within the classes. K i t I i i i i  most:of tlie cIiisses, tliere 
can be as many xs four subcliisses. Tlie subclnss is indi- 
cated by adcling a small letter. e ,  zc, s, or c, to the c.lass 
numeral, for  esample, IIe.  The letter e sho~\-s that the 
main limitation is risk of erosion unless a close-growing 
cover of plilnts is iiinintninecl : zu means t.lint water in or on 
the soil will interfere with the gr0wt.h of Iants or with 

rected by artificial clininnpe) : .Y shows tlint the soil is lim- 
ited mainly becnuse it is shallow, droughty! stony, or has 
Ion- fertility that  is difficult to correct: nntl c, is used to 
inclicnte t1i;it the chief limitatiou is climate. 

In cl;lss I there are no sitbchsses, because tlie soils of 
this cl:iss have f e r  or no 1imit:itioiis. Class V can contnin, 
nt the most.. only subclasses w .  8 ,  n.iitl c, bec:iuse the soils in 
it have little or no susceptibility to erosion but Iini-e otlier 
limitations tlitit limit their use Inrgely to pastiire, r:itige, 
~oor!.l;u, d, cr $1-i 1 cll i f e. 

These 
arc grotips of soils enoogli alike to be stiited to the 5iili1e 
crops fitid p:istitre pl:ints, to reqtiire siiiiilnr nimqeiiient, 
iuid to hive similar productivity and other responses to 
inaii:qement. Tliiis, the capability i n i t  is a cotiveiiient 
grouping for ninny statements about mitn:igemeiit. of soils. 
Cspnl)ility units ;ire generally identitieil by nuinbeis i1s- 
sicmet1 locully, for esample IIIc-3. 
? boils :ire classified in capnbility cI:isses, subcliisses. n n d  

units in accordance with the degree ani1 Irind of their 
permtuient liniitnt ions. The  soils sititiil)le for cul t  i viit ion 
I i i i~e been grouped iitid are  tlescribetl in the list tliiit, 
follo\rs. Soils i iot  ciiltiviited or that are not siiit:il)le for 
citlt.iv:ition Iinve been grottpw~ into 1.:itige sites. JIost of 
tlie ciipihility units for soils suited to ciiltiviitioti iire 
'Iisfed under the cliiiiiitic siibrl;iss IIIc or  IVc; which 
indicates tli:it cliniiite is the elotrritiant li t i i i t i i t ioii  of tlie 
soils. Iii nt lc l i t io t i ,  niost of the. soib :we liniitetl 1)y risk 
of erosion or by their i i i o i s t n ~ . e - h d r ~ ~ ~ ~ . ~  c:ip;icity. 'l'lie 
aipiibility unit. i i i  u-liicli the haanrrl of einsioii i.i the 
&tititiittit lirnitittiort is listed rirttler the ~ ~ t l ~ c l i ~ s s  11-e. 

'Tlw soils i n  c:ipitl)ility wits IITc-1. IIJe--2! IIIc-:;, 
i i t i d  IVe-1 OCCIII' i i i  tlte 1'iiyt of tlie Area t h t  r.ereives 
nlmitt. tlie s tme nnm)iiiit of moisture :is is receivecf n t  tlie 
llotiticello Wei~thei- $tittion. Tlie soils in  c:ipiil)iIity itnits 

-ire% thilt receives almtt .  tlie siitiie finlottiit of titoistiire iis 
is received i t t  t IG I ~ I i l t t ( I i t i ~ ~ ~ - ~ ~ t I t ~ r ~ t : t t i o t l  (see titI)Ie 1 ). 

cultivation ( i n  some soils tlie wetnes  can \ e partly cor- 

Kithit i  tlie subc1:isses are the c;qmbility iinits. 

IJ-c-I. IYv-2, IVr-;:. i t r i t l  I\-c*-I O C T I ~ I *  i t t  tire l)itl*t of tlie 

..! C11ss 111. Soils that  liar-e severe limitations that l'eclllce j 
the choice of p h t s ,  or thnt; require special COtiSer,.atiOn I 
practices, or both. 

Subclass 1IIc.-Soils that have severe litnitntiol,s be- I 

Gnit. IIIc-1.-Deep, n-ell-drained soils tllilt llnPe- 
slow to nioclerate )eiie;ibility and J Iiigl, i,rail- 
able moisture-liolc \ ing capacity. 

E n i  t I TIc-:'.-Moclern tely deep, we1 I-(1 K,illa 
soil tliiit is moderately permeable nnd lins ~ 

moderate available moisture-ho1diii.g 
'L'nit IIIc-:l-Deep, well-clrninecl or 1tiil>erterr\,. 

c1r:iinetl soils that  Iiave formed in alluvi:il sd;- 
nients ant1 have a liigli nvnilnble nioisture-~lol~l. 
i ng  c:ipcity. 

Cltiss IV. Soils that  have re17 severe 1imitat.ions tilnt 
restrict the choice of plants, or that require very cal?ful 
m:inagenient, or both. 

Subclass 11-e.-Soils subject to very severe erosioa i f  

Uni t  IVe-l.-l[oderutely deep! well-dr:iitiet1 soil 
tliiit is motleriitely pernieiible and lins a inoc\er- 
ate availnble moistiire-holding capwity. 

S iibclnss IVc.-Soi Is tliii t llil \-e veiF severe I iiii i ta tioils 

Unit  IVc-1.-Deep :itid moder:itel~- deep, we]]- 
clrained soils that  I1iil-e moderate to slon 
pernieability nncl ;I liiotleriite to liigli nvailable 
moisture-holtliiig capacity. 

'Viii t IVc-.'.-Deep, we1 I - t l ~  inecl to imperfectly 
dminetl soils t l i i i t .  ;ire in swales nnd that hiire 
a 11 i ,gli :i v:i i I ab le in0 is t ii re- hol tli ng c;i pnc it y. 

Unit I\-c-:;.-l[c,tler:itel~- deep, well-dr:iiiie~l soils 
tlint h ive  nio(1er:ite. to slow perme:tbility ;ind :I 
niotleriite iiwiIiihIe nioistiire-liolcling c;\pi~c.ity. 

Iytiit TT-c-k.-lIotleriitely deep, well tlrniiied or 
tiiot1er:itely well t1r:tiiietl soils that. Ii:ii-e s l o ~  tn 
very slow pei*nieiil)iIity :ind i i  nioc1er:ite avail- 
ii  b 1 e ti io i st i I re- I to1 ( 1 i iig c i  p ic  i t y . 

cause of climate. 

they are ciiltivatecl :incl not protected. 

because of climate. 

Management of Dry Land 
I n  tliis sectioii. tlie soils sitit:il)le for dryf:iriitiiig. y e  

grouped in wpibi l i ty  1init.s a t i t 1  e:wh cnlxibility i i i i i t  15 
tIescrihe(!. l'iitler ench i t i i i t  suggest ions coiiceriiiiig .!lit- 
able crops! Ci.oppiiig systenis. i i i t ( 1  iiiiiniigeiiient prii1:tices 
are given. ,ilso giveii are rswiti:il tl.ryfiirniiiig pr:it*t ices 
tliiit. iippIy to tIie soils of i11I of the ciip:iI)iIity iitiits: tli:it 
is, stubble i i i t i l v l i i i i g ,  stripcropl)iiig or contour stripctvp- 
ping, cliiseli~ip. i i  t i t 1  w e  of gril.+etl wiitern-iijs. Tliese 
priictices are wetI to protrrt tlie soils frotit f d i e r  
erosioii. 

A t  tlie. time tlie ;\t.e:i jl-iis sirrveyetl. more t l i i i t i  ~ i : i I f  of 
tlie soils 1i;1(1 Iweti (Iiitttiige(1 I ) ?  sheer erosioti. 111 iiliiIl? 
pliicee tlie etfects of  sltert  er~~sioi t  lt:ire sitire I~eeti ol)liter- 
iited I)y tiII;ige 1)eciiiise tlie di: iI low rills. i~i i io~ig tlie f i ~ t  
signs of erosion? i i w  eiisiIy fiIirtI i i i  I)?. pIoiviiig. i . o t ~ i \ . p t ~ ( ~ -  
iiig, or otlier rilliige olwtxtiotis. IVIieti tlir tiest ix i11  
conies. Iio\rcvct*. : i i i o t I i w  rill fortiis. F h - I i  titiie t l i i i  1 i : l l ) -  
IWIIS. t11;itiy totis of soil iirr I I I O V ~ ( I  ( I O W I ~  tlie silolw i i l l t l  

1)Iiic.es. f:iiis o f  soil clel)osirwI :it t Ilk! io\rer eiitls of tiiiItl5 
i t 1 tl i r ; t  re se 1. i 01 is et *os i o I I .  

. .  

evelitti:tIIy otlt of tIie tieItI i i t l t I  ii\viiy froti1 the f;irlil. 111 

In much of the Area, soils tlint have been dilmugecl by 
Is0 hove gullies of varying depth nncl fre- 
Iiallow or inoderntely deep, rolllng soils in  
etmeen the hills ha re  been wtshed n ~ ~ y  

places, nnc l  the sandstone or  shale is es-  
stone or sliale is hard enough.so that  

not continue clo\mwarcl, but  cuts Into the 
s of the g,.ull~-. In the deep soils, tlie deptll 
s controlled only by the grade of the stream 

$xito d i i c h  the gully flows. I f  the griicle is steep, a deep, 
qteep-sided g d l y  forins, in pliices reaching to n cleptli of 
9 0  to 30 feet (fig. 5 ) .  
I .  Since tliis survey w:is iiincle, an  estirnatecl total of more 
?than 30,000 acres, not previously used for  cultimtecl crops. 
?has been put under culti\-ntion. C.learing the cover of 
$inyon, juniper, and sagebrrisIi lias destroyed the iinturnl 
fwindbreaks itncl has opetied the way to a sharp increase in 
?mind erosion. The practice of preparing a fine seeclbecl 
rancl tlieii leaving tlie grottiid b;ire ;IISO increases the suscep- 
Ftibility of tile soil to erosion by wind. 21s a result, tlie 
7eiFecrs of \rind erosion are becolllilig i?iore nppirent 
-Ttlirougliout. .. . tlie >ire:t? and stubl)le niulclilng, stripcrop- 
:ping, ;iiiil other practices ;ire tieeded to protect tlie soils. 
..: 6ttihh?e ) ) ~ ~ / J c h i ) i g  is a systeiii of tilling! plyitiiig! culti- 

-surf:ice of the soil. Tyliererer riinoff or erosion OCCUIC, 
::oper:itioiis need to \)e on tlie coiitow. or  crosswise to the 
+re\xilitig slope. Stubl,lc niulcliing helps to control ero- 
-s1011 by wiiitl :ind \\.:iter. I t  also preVents sealing nncl 
cruscitig of the soil; iiicbreitses tlie :tbtIity of the soil to ab- 
sorb iv:iter: rediices the evnporation of moisture ;  id lielps 
to niniiitnin tlie supply of org:iIiic niiitter in tlie soil. 

.?tt*;pcvopp~n,q consists of gt-ou-iiig different crops in  :i1- 
ter1i:ire s t r i p  to rec.1tic-e ei*o$ioii hot11 mi t e r  : i ~ i t l  win(1. 
Tlie \vi(l t l i  of the stril's iiiiiy n r y !  (lepentlitig 011 the seri- 
olistiess of tlie Iiiuitr(1 o f  erosion. To reduce erosion l)y 
w:iter nil slopes greater t l i ; i i i  I; pt'rcelit, stripcrop on tlie 
cotitoiir, or :1cross the slope (fig.. 3):  On slopes of 6 
percellt 0 1 -  leis, wlie1.e erosioii !)? \rtntI IS i t  greilter I\:iziirll 
tliaii erosion by water. wiii(1 stripcrop, or grow crops i i i  
strips tli;it rutt npprosini:!tely ; I t  i-iglit iiiigles to tlie tlirec- 
tioii of 1)rev:iiling winds. 

,::vating, .- . and Iirirresting that keeps crop resiclries 011 the 

Figure 2.-Deep gully in Ackmen loam, 0 to 10 percent slopes, 
severely eroded. 
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Figure 3.--1 field in which winter wheat has been planted in strips 
on the contour, alternating with strips of fallow. 

Chi.relirig consists of tilling the subsoil: or the soil hori- 
zoii below the 11orni:i1 plow depth, to loosen the lower la?- 
ers ;itid to b r e d  up R plov-sole. It is Lest clone in fall 
wlieu tlie soil is dry. The plo\vsole is at n different depth 
ill cliiferent soils. I n  sonie of tlie soils, it is as deep iiS 
10 inclies, :itid in others i t  is :it a. depth of only 4 inches. 

G,yl.$.wtl ,tcu,tertc(i!p are consiructecl, or.sli;iped. to carry 
off runott' t1i;it n - o i i l d  otlierv-ise cause eros~on. Tlie In t e r -  
~ u y y  ;\re protected by vegetntion. They slioulcl be. iisecl 
as lleetlcd t o  1)rovitle for the rlisposnl of water and to help 
(:011t 1.01 erosioii. Tlie iieecl for grassed vi;iter\wys mries. 
Oiie field 1ii;iy l i e d  only one grassed witenciy:  :iilcl i i t i -  

otlier tielcl, screr:\l. 
Mancigement by capability units 

'Ilie soils i i i  the S i n  J~i;iti -\re:i t1i:it c:ui Le used to  
crow dry-farmed crops h v e  been p1:icecl in eight cnpnbil- 
ity iinits. TIie soils in  ;i give11 cu1);ibllity unit h 1 - e  ;lbortt, 
t l iu  s;iiiie litiiit;\tions ;ind suscepti1,ility to dnninge. need 
:ibout the s:itiie iii:in:igeIiletit. :iiitI resputiil to m:unugemelit 
i i i  nI)oitt the s;inie wiy. In the follo\ving p g e s  e:icli 
c;ip:ibility iuiit is tlescribed. tlie soils in i t  ;ire ii:itiieil. iincl 
iiiaiiageiiielit for tlie group is suggesteil. 

- 

CAPABILITY UNIT IIIC-1 
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less than 12 inches of precipit:itioii during tlie year. M a y  
and June-a critical eriod for wheat-tire dry months. 

I f  these soils are fsl I; owed in summer, they :ire best used 
to mow minter wheat. When moisture is  favor:ible, a 
s m a l  p i n  can be seeded in spring o r  in fall after ;I row 
srop 1x1s been grown. B e m s  slioulil be grown no more 
than 50 percent of the time, nor more than 4 years in 
succession, because they do not return enough crop resi- 
clues to t.he soil (fig. 4). Alfnlfrt o r  grass may be growii in 
rows for hay or seed. 

Slt .houdi these soils m e  naturally high in fertility, 
crop resiclues need to be worked into the soil. L:iclr of 
sufficient crop residues makes tlie soils more susceptible 
to erosion, causes the content of orgxiiic matter :tilt1 nitro- 
gen to be depleted, and reduces the rate a t  ivliicli wnter 
moves into the soil. During yenrs when iiioisture is 
fnvor;ible, i t  is desirable to ndtl nitrogen to the soil to 
illcrease tlie protein content of d i e a t .  

CAPABlLITT CSIT IIIc-2 

TIie only soil il i  this c:1piI)iIitT iiriit--SortIitl:ile lo : i l i i ,  
0 to G percent. slopes-is nioderntelj- deep :uid well clrtiiiied. 
It is moderntely permeuble nnil lias ii motlel.nte avail;tble 
i i i o  ist ti re-lioldi i I p c:i pic  i t p . R 11 I I  o li‘ is SI o 11- to mer1 i i i  in .  
depending on the intensity of tlie precipit:itioii tind on 
tlie :inioiiiit of  frost in tlie soil ivlieii die siioiv nielts. Tlie 
soil is easy to ti l l .  hiit n plo~vsole fornis i f  it  is culti\*wtetl 
when too wet.. It is nioclerntely suscept ible to w t e r  :ml 
wind erosioii. $lopes riinge froiii (1 to  ti percent, ;tiit1 i i i  
iiiost. p1:ices this soil is uiitlul;itiiig to geiitly rolliiig, 

Tliis soil is suited to ciiltivntioii. :iltlioiiFli severe liinira- 
tions are imposed by clii1iiite. The  amowit of precipita- 
tioii fliictuates \i-idely, ho\ve\-er, both fro!o. ycmr to year 
mu1 11-itliin tlie year. About one-foiirtli of the tinie, there 
is less thnn 1.7 inches of precipitation cluriiig tlie ye:u.. 
1I:I.y aiid Jnne--n critic:il periotl fo r  wlient-we dry 
111011 t 11s. 

If this soil is f:ilIo\ved i i i  siiiiiiiier, it is hest used to grow 
winter ivlieat. 7\-hen moisture is ai--:iil;ible, n small grain 
cilli be seeded in qwiii? o r  in  fall af ter  :I yon- crop Iias lwei1 
gro\vn. Ijeaiis 5Iioiiltl he p n v i i  no liiore t1i:iii 3) perceiit 
of tlie t iiiie, nor inore tli:iu 4 ye:it.s ii i  siwessioii, bec;iuse 

they do iiot return enough crop residues to the soil. 
;UMfa or p s s  iiiay be grown in rows for 1i:iy or seed, 

If precipit;itioii is iiiifnvornble (luring the tiiiie \\-\-hen 
wheat is rotated with f;tIlow, rieitls r i l l  probably be 15 to 
23 percent lower than the yields on the soils in capilbility 
unit IiIc-1. Tliis is I)ec:iuse this soil stores less iiioistnpe 
clurinp the eriod \vlieii it is fallow tliaii is stored by the 
soils of captiiilit y unit iiIc-1. 

This  soil is high in natural fertility. brit. crop resitlips 
iieed to be \vorl;ecI into it. Liick of sufficient Crop residues 
c:\iises the soil to  become niore susceptible to erosion, CaIIses 
the coiiteiit. of organic matter :ind nitrogen to be deplete(1, 
nnd re(liices tlie rate a t  n-liicli water so& in. Ihiriiig 
ve:irs u-lieii iiioiatiire is fnvornble~ i t  is desirnl)le to atid 
nitrogen to tlie soil to increase tlie protein coiiteiit of nlient. 
- .  

CAPABILITY CSIT IIIC-3 

The soil5 in tliis cul)al)ility niiit :ire tleep i i i icl  well 
ilrniiiecl or iniperfectlp tlrninecl. They ;ire slo\vly or Iiinll- 
e ra t el y pernie:ibl e :I ncl n re 11 i gh i ii av:i i I :I ble 11 io i: t ti re- 
Iioldiiig capc i ty .  The soils Iiiive forme(1 in :iIIul-inl -ecil- 
ments ant1 are nieiliiini textured to motlemtely fine rex- 
tiireil. They :ire in swales iind receire ruiiott‘ witer froin 
adjacent steep areas. Runoff is slow to meilium. depend- 
ing on the amount of moisture received froiii :itljncent 
Iiiglier 1ying.arens. In niaiiy places tlie wens are cliGzectetl 
by the cliannels of intermittent stre:ims. These clianiiels 
Iiai-e lowered the u-ater table i n  the iniperfectlv (Irninetl 
soils of this c:q):ibilitp unit so thnt they cnn be cultivated 
the same as  the well-clr:iined coils. 

These soils ;ire easy to till. h i t  R plowsole forms if they 
are  cult iwted wlieii too wet. l lost  of the time tliey citiinot 
be tilled iintil later in  spr inz tlinii associated soils on tlir 
iip1:iiids. ni id  crops c:iiiiiot be 1i;irvestecl iiiitil Inter in fall. 
Tlie soils in this uiiir are- 

CAPABILITY r S I T  l V c l  

Figure 4.-A field of Monticello very fine sandy loam, 0 to 10 per- 
cent slopes. In the foreground are pinto beans, and in the back- 

ground, winter wheat. 

Figure L-In foreground. good stand of crested wheatgrass on 
soils of capability unit IVc-I. Some areas of the soi ls  in the 
background have been used for winter wheat, and others are 

being fallowed. 
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CAPABILITY UNIT IVc-3 

The soils in tliis capibilitF unit, :ire iito(1er:itely deep and 
well drainecl. They :ire on iititIiil;icing to rolling iipl:inds. 
Runoff is slow to inediiini, ancl penneiil)ility is nioclernte 
to slow. The .  iiatiir:il fertility is  high to rnotlerlitely 
high, and the :irniltible moisture-holding capacity is mocl- 
erate. Tliese soils :ire motletxt.ely susceptible to witer 
:ind wind erosion. The soils i n  tliis u i i i c  ;ire- 

Hovenmeep loam. 2 to 6 percent slopes. 
Sorthtlnle loom, low rainfall, 0 to 6 prrceiit sl~qies. 

Becniise of very severe litnitations iniposetl I)? cliniiite. 
these soils are  not suited to contitiiioits iise for cultiriiretl 
crops. The  amount of precipit;ition fliictuntes widely, 
both from year to year ;incl within the year. ,\boiit 4U 
percent, of the time, there is less t h n  12 inclies of precipi- 
tation during the Fear. Tlie niotitlis of JIay ;uid .Jiitie are 
dry. 

Tliese soils :ire better suited to p i s s e s  :incl legiiines tlinti 
to ciiltivnterl c.t.ops. Se\-errlielcss, ivlieti prices for wlieut 
are f;ivor:ible : t i i d  tliere is ii period ~ v l w t i  precipit:itioii is 
:iI)o\-e ~ i o t ~ n t ~ i l ,  tliey :ire soinerinies i w t l  t o  grow iviiirer 
1vlie:it. Theti! i t  is necessary to w e  :ill of the nlilti:i,genietit. 

rwtices suFgestecl in the section "Jliui:igenietit of Dry 
!Linc~!! to protect tlie soils from erosion. If winter 1vIie:it 
is gro\rn. tlie soils need t o  be see(letl to gr:isses or lepnies  
one-thitd of the titiie. Bec::iiw of itisul+icient moi:titi*e! 
tliese soils :ire not siiitetl to bentis. 

Birrhtls 
21. 5 
1.7. 0 
12. 0 
l!). s 

Bnsht l s  
20. (j 
18. I 

In:hes 1 Inches I Bushrls 
5.2s IS. 46 , 20. 0 
1;. 5.i : I!). 2 

14. 8 
20. :1 

2. liU j 
i. 06 i 14. 1 

20. I 
Avc:r:igc 

:LI111 Ilit l  
prvcipi- 
t:tt ioii 

Inches 
I(i .  26 
12. 77 

Iirchrt 
li. .ili 
5. 31 

Inches 1 Inches Biishcls 
ti. 41i I I S .  0 s  18. 3 
3.02 ! 12. 27 16. 0 
I .  -Io j 4. 2 i  15. 8 

B i i a h t b  
20. 0 

Bushels 
IS. !I 
11. 1 
9. i 

ti. 3 
1. i 

L 
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time when wheat could iiiiike full  use of the moisture. 
This emphasizes the iniportatice of moisture coining at  just 
the riglit time, even though :I system of fiirming is beiiig 
used in ~vliicli c r o p  :we alterti:ttec.l with f;iIloiv. 

Diiriiig years wlieti there is :i good sii ply of tiioistiirc 
in the :wen represented by tlie Jfoiiticello f \-eiitlier Stiltion: 
yields of wheat on the deep Jlonticello soils ;itid oil tlie 
nioderntely deep Sorthclale soils ;ire i i h t  the s;iiiie. In 
less farorable years, yields on the Sortlidale soils ;Ire 15 to 
43 percetit lower than on tlie deep Jforiticello soils, In the 
areir ivpreseiiterl by the Blaiicling IVentlier Stiitioii. low 
yields :ire olminecl on the IOU- miiifiill p1i;ises of tlie 
Sortli(l:ile soils 40 percrtit. or  inore of tile time. 

111 ci\lctililtiIig the :tpproxini:ite aiiiouiit of etfectii-e 
nioisture for heitti production ;LS :in aniiunl crop. tlie fol- 
lowiiig nietliotl is used: (1) Only storms of 0.50 iiicli or  
11ioi-e :ire vonsiderecl to be effective. ( 2 )  Loss by evapora- 
tion of 1 i i i d i  per storm is sii1)tr:icted for  the niotitli of 
.Tone ivlieli tlie crop is st;irting, :it it1 of 0.50 inch per stor111 
for t.lie. 1:ist half of Septeniber: October, April, ;iud Jliiy 
before the ct*op is pliitltetl. -1s ;L rule? there :ire no inore 
tlinn two stortiis each month, :uitl the siirface soil dries 
to ;in estimitetl deptli of :: to 6 inches betn-eeti .stornis. 
(2) For .July, August, i i t i i l  the first Iinlf of September. 
wIie1i tlie soils ;ire covered 1): tlie crop, itrerage potetitiiil 
evi1I)otratis;I)ii.:ition vnliies :ire used to estitii:ire moistwe 

Tiible 4 gi\.es eatinintetl effective tiinistiire at tlie Moiiti- 
cello st;itioii in  relation to the procliictiou of dryliltit1 pinto 
Leiiris on llotiticello ;mil SortIic1:ile soils. 1k:iitse be:ins 
are not :it1 iml)ortant crop in tlie 13liiii(liiig ;irr:i. iin esti- 
niittes o f  t.tfrcti\.t? iiioistiire :ire gii-eti it i  t;il)le 4 io,< pkvt 

Use. 
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Soils on which yields will be coinpnrable to tliose 011 
e lorn rainfall phases of the Northdale loams are- 

Ackmen loom, 0 to 6 percent slopes. 
Hovenweep loam. 2 to 6 percent sloges. 
Lockerby and Hovenweep soils, 2 to 6 percent slopes. 
Northdale loam, ti to 10 percent slopes. 
 hay clay loam, 0 to 2 percent slopes. 
Ucolo silty cloy loam, 0 to 3 perceut slopes. 

. 
' 

9. z- 
.ee E 
'f;.. .FRange Management" 

This  section gives information about the current use 
?of -. rangeland in the Area.  It tells about how tlie soils in 
 the Area are grouped in  range sites and describes how 
-!. these range sites are niniiagecl. Finally, it mentions some 
._ ... i of the desirable practices that  npply to most mngeland. 
'1- Current use o f  rangeland 
2 The management of rangelnncl is of great importance in 
.&. the San .Juan Area. In about 66 percent of the Area. the 
= soils are  poor. the climate is not favorable for  cultiratecl 
; crops, or  miter is Iticking for irrigation. This acreage 

can be used only for grazii is  o r  for  growing trees. Good 
managemelit must be used if profitable yields of fomge 
are to be obtaineil. If tlie soils are  manngecl properly, 
there will be enoudr  forace on most of them so that the ._ 

ranqe caii be griizea year  a l te r  gear nncI harvestable I\-ood- 
land products obtained. 

Because so little of the land is suitable for cropping, 
paz ing  lnncls have always had a high value in the Area. 
The number of sheep and  cattle in the ;!rea reached its 
peal; roughly between 19% and ionn iind has declined 
since tlint time. Tnble 6 gives the number of cattle and 
sheep in Sitn Juan County in stated years. The  figures 
given were reported by the U.S. Bureuu of the Census. 

Henry grazing by large numbers of lir-estock has 
brouglit changes t o  the vezetettition in tlie h ren  and lins 
cnusecl the mnge t o  cleter1or:ite. Sotile of tlie better 
grasses ancl forbs have been reduced, both in niimber ancl 
in vigor, or have been replaced by plants that  have little 
or i i o  v:\liie for gr:iziiig. 0 1 1  ;tl~:itirlotied cropland and 011 
escessively grazed nre:is, Russian-thistle, clientgrass, ancl 
snakeweed linre become the tlott1ili:itit plants :ind nibbit- 
brush grows in :I few places. 

Xew grasses, suit:ible for gL';izitig, hive beeii ititroduceil 
on a large acrenge of soils tliat were formerly dry-farmed. 
They h ive  also bee11 seeded on ;ire:ts cleared of big sage- 
brusli, Lliick sngtlbrusli, pinyoti, aiid juniper. Heavily 
gr.nzcc1 \voo(ll:itids, macle up  of pinyon :itid jluiiper, in  

' This rwtiiln W:N 1irep:iretl i n  cooper:ition with L i~ . i I t  R. Jl.isO?r. 
range conservationist. ant1 WALDO R. FRASDSES, Washington Field 
r;titge cotiwrv:itiotiist !West), Soil Conserration Service. 

many places no\r liave only ;L sparse unclelstory of forage 
plants. Consequently, pinyon tuicl juniper mcrense more 
rspidly in these wooclIiuicls t l im  in wootllands tlin t have 
a thick understory. 
Range condition and range sites 

To plan tlie best use of his range, tIie m g e  operator 
needs to  h o r v  tlie k i d s  of range plants that are  native 
to  liis area and t.he combinations in mliicli they grow. He 
needs to  be able to reuc1,tlie signs that  show hini d i e t h e r  
liis range is gett ing better or woi3e. 

The. basic uni t  on wliicli ninnngemeiit and treatment of 
the rnnge is determined is the range site. h range site 
is an area of range ~ in i fo im etioiigli in climate, soil, and 
topography to  produce t i  pnrticulnr kind :incl amount of 
veptation. This? in most instances, is the combination 
o t  plants tha t  grew on the site before the  range was 
ajfectecl by gyazing o r  cultivation and is termecl potential 
vegetation. C;eiienilly, the potential vegetation 1s the  most 
protluctire conibinntioti of r:uiige plniits tlint a site call 
procluce. 

The  condition of the range is determined by comparing 
the kind ancl amount of present regetation with the po- 
tential i-egetntion for  tha t  range site. It. is related to 
the number of increasers, clecrensers, and invaders on 
the site. FOLW condition classes have been defined. 
Range in escellent condition has from 76 to 100 percent 
of the vegetation cliaracteristic of the potential resetation 
that mis on the site origin all^: one in goal condition, 51 
to 76 percent; one in fa i r  condit.ion, 26 to 5 1  percent;  und 
one in poor condition, less than 26 percent. 

Improving the native vegetntion on the range will in- 
crease tlie amount of for :ye produced :uid will help to 
conserve soil ;mil water. To iinprove the vegetation, the 
r:uiclier needs to manage gmzing so ns to encouimge the 
best n:i ti ve for:ige PliUi t s. 

Livestock graze selec.tively a n d  seek out tlie more palat-  
able plants. I f  ;in area is grazed too severely, the  more 
piihtnble species. c;illecl decreiisers, \rill decreuse. Thei r  
places \vi11 be tnken by less palnta.ble species( increaseis) 
t.l>at were part of tlie original vegetation: o r  by other kinds 
of plants t ha t  n-ere not part of tlie poteiitiiil veget;iiion, 
cnllecl invaders, that  can non- find room to gron-. 

The amount of usable forage on the r;inge sites in this 
Area varies from year to yew, clepencliiig upon the  
weather. It ilepeiicls pnrtlctilitrly 011 tlie :iiiioiitit of pre- 
cipitation that l ins beeii received. In y e i i s  of drought, 
Iielcls on  all of the sites tire i1r:isticnlly reduced. 

Preci1)itiit.ioii recorded by tlie G.S. Wentlier Bureau a t  
Monticello n i id  Blaiiding, s l i o ~ n  in  table 6: is  representa- 
t i re  of tli:it f o r  tlie t-pluncl riitige sites, ancl prectpitation 
a t  3Ionticello is represeiitiiti\.e of t.liat f o r  the Semiwet 
Jfe:iclo\v rattge site. Clit11ilt.iC. clatn for tIie Setiiidesert 
range sites, soiitli of Bliiticling, :ire estimated. 

Ant iwl  yields of usable forage iti the Iiigliest potential 
conclition, on nii  air-dry Ixists, :ire sliowi for eiicli r:iiige 
site for  f;ivor:ible :itit1 for less f;ivot*nl)le years. Fiivor- 
iible years are tliose in d i ic l i  the 1)recipit;ition is a t  or iieiir 
the niasinium n t i i l  oflier growing cotidtrious are  f;ivornble; 
i t i  such years tlie yields of forage will be iie:ir the niasi- 
iriliiii possible for the site. Uiif:Lvorable years are those 
j t i  tvlii(:li tlie 1~recipit:ition is :it or iieiir the niinilnum and 
otlrer gro\vitig conditions ;ire iitifiivor:il)le: in sitcli >-ems 
tlie yieItIs of forage will be near the minimum f o r  the  site. 

1 

I 
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TABLE 6.-Records of pvecipitntion at :IlonticeZZo and 
Blurding, Gtah 

Station 
1 %  

Proportion of precipi- 
tation received in each 

3-month period - .  

Per- Per- 
Inchtr ! Inches 1 Iechcs I cy; 1 cent 

.ti. 26 23. 90 ti. jti 16 

.?. 77 124. 61 I 5. 3 1  25 14 

BROAD-LEAVED HERDS OB WEEDS 
Scientipc n a m e  Common name 

Aster spp--------------- _-__. Aster. 
dstrugultrs spp --_________ --_. Astragalus ( loco ; milkretch ; sonvetch). - .  
Bctlvuniorliizcr suyittulu______ Bnlsaniroot (arrowleuf balsam. 

- 

I 
15 ’ SAS JC.LS ARE.4. CTAH 

of range sites 
the Sari Junii Area liaye been grouped in 
describecl in the foIlo\vlng p;iges. The  cle- 

range site gives tlie important cliaracter- - 

The soils of fire series are  in the Upland Loam range 
7 ?site if there ;we no trees on the!n, and in the Uiplailcl Loam 
?(Pinyon-Jlmiper) range site if there a re  trees. For the 
<same =. - reason, the Loclrerby soil ancl the soils of tlie Lock- 
rerby -_ and Hoi-enveep complexes are in two range sites- 
- ;Upland Clay and Upltiiicl Clay (Pinyon- Juniper) . No 
:mensurable differences in these soils are  associated consist- 
Fently with the diiferences in site. I f  there 1ias been :I 
?change in vegetation, it took phce  so recently tlint there 
3 has been no cliaiige in the soils. 
I The poteiitinl reprat iot i  on most areas of these soils was 
. prob:hIp :in open stand of pinyon a.nd juniper and an  
uncleiztory of grasses nnd forbs. Disturbnnce by fire or by 
other iigeiicies before these soils were used b>- rrliite settlers 

. may h i - e  clianged the  rather delicate balance in some 
places so t l l n t  the pinyon a n d  juniper were destroyed and 
tile cover becilme predonilnantlp grass. Such areas are 
now represented by the  Upland Loam or  Uploncl Clay 
range sites. coiiteiit of organic carbon i n  the 31ontl- 

- cello soils on the Gplancl Lonm range site and on the 
‘C’plancl Loam (Pinyon-Juniper) raiige site is nearly 
identical to a (leptli of GO inches. ,ippiwently, tlie competi- 
tion from trees has not caused ;i decrease in the content of 
organic c:irbon in the soils of the Upland Loan1 ranze site. 
I f  trees Iiiitl beeii the clomir1:illt potential vegetation: there 
i\-oiiId Ii:ive lieen less o rp i i i c  carbo11 to a cleptli of 60 inches. 

31itny of tlie range sites have value both as  range and  
ns .rroocll~iiicl. Tlie trees .growing on them are chiefly 
piii!-oii and junipert but. poiiilerosn pines gro~v in n feu- 
sni;rIl: scattered ;ireas. Although tlie \vootIetl nreas are 
usetl for grazing. tlie Inii(lo\vi:er c;:ii also improve them 
so tlltit they will yield niore woocl prodUcrs. Good 11la11- 

agemelit practices?, siicli as the cuttiiig of nxiture, mis- 
slinpeii, aiid tlise:ised trees: will permit younger. more 
rigorow trees to g r o ~ .  Sonic priitiiiig a ~ i d  thinning of 
trees is iilso clesiriible. 

Tlie groves of ponderos:i pilie n-itliiii the snrsey area 
are scattered and are so lociited that they are of little d u e  
as siiu-timber. In iiccessible areas where jnniper is pre- 
cloniiniint, the coliclition of tlie present static1 iiidiciites tliilt 
the areas were cut  over iniensively in tlie past nncl the 
trees used iis feiiceposts. As a result, tlie stands of juni- 
per hive deterior:itetl to tlie point where. they have little 
ecoiioiiiic v:ilue. Xe\-ertlleless, juniper, g ro r i i  for fence- 
posts, litis n high potei~ti:il mlue 111 the Are;i. 

Piiiyon pines have v:iliie ;is ;I soui’c,e of iiiits, for  use as 
fuel, ;itid fur  sile :is Cltristriins trees. Good markets nenr- 
bv are not. av:iil:il)le~ Iiowerer, :ind the ivoocl sold for  fuel 
does not bring it fu\mralJle price. The groiving of pinyon 
pines for C1iristni;is trees, Iiowevcr, ni;iy become desirable 
on selected site.?. 

Gootl 1ii:uiagettieiit. pr:icrices need to be applied to tlie 
areas tliiit are itset1 h t l i  for p i z i n g  ilncl for  \\-oodl:\nd 
prdttcts.  Cr00t1 iil:lnngelnent. will i11lo\v the riincher to 
obt:iin 1;111t1 1)rotl11cts the n x i s i i i i i i i n  (fig. 6). pro(111ct ion of both forage ;ind ~ o o c l -  

. 

53GOiO42-3  

SEXXWET XEADOW 

The soils of this mnge  site are deep, medium test.ured 
or moderately fine textured, and  da rk  colored. They  are  
in i1i~rrow, sligI!tly to moderately depress$ stream bot- 
toms :tnd in chinageways,  where they receive wuter froin 
t.he acljncent uplands. The areas are  oil t.he ffoors of p l -  
leys nenr tlie east end of Old La S a l  and  are at  e levat~ons 
raiigiiig from 5,SOO to 7,500 feet. Slopes range f rom 0 to 
3 percent. 

Throughout tlie major p:irt of the year, the soils a r e  iii- 
fluenced by n fluctuating higli water table. Thei r  avail- 
&le moisture-holding capncity is high. T h e  follo\.viiig 
soils are in this range site : 

..Ackmen silt loain, moderately deep water table, 0 to 3 percent 

Pack silt loam, moderately deep water table, 0 to 3 percent 

vegn c1:iy lonni, moderately deep water table. 0 to 3 percent 

011 this range site tlie yields of forage p1;ints iincl tlie 
kinds of plants ;we ariectecl more by the anioiiiit of runoff 
received from adjoining areas and by tlie height of the 
water table tlian by 1xecipit:Ition. Tlie amount of pre- 
cipit;\tioll varies greatly from Tear to year. In mo;t years 
nioisture is deficient late in the g ro \wlg  season. 

;Ibont 55 percent of the precipitation occiirs cluring the 
period wIien plants ;ire growing (Apr i l  10 to  October E), 
:lnJ ;illout. 45 percent, cluring tlie period n-lien the plants 
are clorni;int. Except for 31ay and .June, \ \ .h id  tire drier 
t.lian tlie other months of tlie je;ir, tlie niontlily pre- 
cipitatioli is fairlv uniform. The  tempemtures and 
precipitation recortled at tlie Xonticello TJ-eatlier Station 
are  representative for this rnnge site. 

For  f o r n g ~  p1;ints on this range site, the Fou- ing  senson 
tisnnlly begins between :\pril 1 iind --iprll 10 ancl ends 
between October 15 xiid October 31. Tlie average frost- 
free period is 143 (I;iys! o r  JIay 15 to October 5 .  Ordi- 
narily: the p1:iiit.i; hegin to  cliy II 1 late in Ju ly ,  but, if 
temperatiire-: itre fiivofiible i ~ u d  t iere is more than the 
usual ;mount  of iiioisture, they remain green until  frost. 
In yeriis when precipit:ition is above avernge. the  water 
table reinnins high cluring the eiit.ire growing season. 
Diiring tliose ye:irs. rushes? broiiclletif sedge: :iiicl other 
plants tliar gi-o\v i i i  wet iireas are likely to increase. Some 
of these 1il:iiits a re  not clesiruble alii1 c:iiise tlie quality of 
the iiiateri:dly. for:ige to  decline. They do not. affect the total yield 

Tlie estimnterl density of the forage. p1:itits on this 
rniige site i-aiiges froni 6.i to 7; percent. Froin 40 to 50 
percent of tlie poteiitiiil regetation consists of tnfted hair- 
grass, bliie wil(1rye. I.edt(Jl), ; i i i t l  other decrenser grasses. 
T\-estern u-hentpxss? be:il*(lless WildrJ-e, Sedge, l)nltic rnsh, 
aiicl other iiivrmser grasses liliilie 111) 30 to 40 percent of 
tlie corer. CIoi*er, iirro\\.\\-eed, aster: cincli1efoi1, nionks- 
1100~1, elepll:intlie:lcl, sliootingstar, golclenrod, cowpaisnip, 
;LMI otlier fod)s iiiiike 111) 5 to 10 percent. In places the 
vegetation iiicludes willow i i i i d  shrubby cinqiiefoil, but 
these plants are very nlinor. Colnliloil inraclers are rubber 
riibbitbrusli, cliintlelioii, gitiii\veed, povertyweed, foxtail, 
ancl otlier aiiniinl w e d s .  

JYIien the range is in its highest potent i d  condition, 
annii;il yields of iisiible forage range from 1,800 poiinds 
per ;icre, :tir dry, in  ;L f:ivornl)le p : i r  to  900 j i i  :ill nnfn\-or- 

slopes. 

slopes. 

slopes. 

t 

: h l u  yri\r. 
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I 

-. SAN JUAN AREA, UTAH 17 

Figure &-This Upland Clay (Pinyon-Juniper) range site is valuable both for grazing and for woodland products. 

, .. .. _ _ _  . . , . .  ..*. ....’ . ~ .._.....,_.,_. ......I . “ ’  
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Figure i.--Piayon. juniper, and hip sagebrnsh are the predomiilant 
vept.tatioii or1 this Upland Stony Hills (I'irlyorl-Juniper) rarlge sit&.. 
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Figure 9.-An area that formerly consisted of depleted rangeland 
-and of woodland used for range. The area has been cleared and 

seeded to suitable forage plants. 

trolliiig tlie btiisli and 11-eecls lielps to  iiii1)rove tlie qii;ility 
of tlie forage 011 the range. It nlso mikes the liniidliilg 

Descriptions of Soils 
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able. -t friAIe soil is iiiore tlesir:hle for agriculture 
t.li:iii one t h t .  is Iiriit, very firin, or loose. It. can be 
worked easily aiitl g e n e r d l ~  u-ill iiiiike a good seedbecl. 

Other ch/irwcterisfic.u o1)servecl \\-lien the soils are 
studied in tlie field include the following: Depth of the 
soil over hurcl rockt cetneiited or compuctetl layers, or 
layers of loose gravel; occiirretice of gravel or stones in 
;iinoiiiits rl int  will interfere with tilluge or with the use 
of tlie soil; the steepness m c l  pattern of slopes :incl the 

degree of erosion ; thc rruiotf of surface water, ch inaLv  
tlirouyli the soil, :uid occiiriwic'e of :I slidlow water tab&: 
tlie n:itiire of the iitiilerlyitig rock or other piretit niacepial 
froiii irlricli the soil hiis foritietl : :inel the kind and amotlllt 
of vegetation. Obscrvutiom nude it1 the field are sill,- 
pletrieiited by hboratory tests in wliich the acidity, nt!in. 
Iiiiity. or salinity of the soils is cletermined. In  this IT. 
port the soil reaction is espressetl i t i  pH ~--nlncs o l  .ciil 
piste. 

qnrl proportionate extent of tlis soils 
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the main crops. 
Abajo loam, 0 to 10 percent slopes (AbD).-The fol- 

lowing describes a protile in it recent r o d  cut about ;: 
miles south of Xontlcello, :do1ig State High\my 47 : 

r - - -  I ___.- 

oils; pH aboitt 7.1 ; abriipt, smooth boundsry. 
3 to 10 inches, dark retldish-t)ro\vli (51-R 3/4) sandy 

cl:iv lo:im. reddish brown (5YR 4/3) when dry;  weak, 
:iniiil:ir hlocky strl1ctllrc; bird rvhrn dry, friable 
when moisr. slightly sticky : ~ n d  slinhtl\- plnstic when 
wet: niiiiicrolis fine roots; n few fine pores; orga>!c 

AI? 

. .. 
iiiatter 1.6 percent; nonc:dc:ircous: pH :iboiit 7.1; 

B?? '70 t 
i>ou ntiary. 

:o 40 inches, d;irk-bro\vn (7.5YR 4/4)  cobhly clciy IO:IIII, 
brown (7.5 Y R 5 i 4 )  n-1ic.n dry; modcr;lte, iiietliiim, 
prismatic Ftriictllrc th:it hre:iks to inodcr:lte, fine :ind 
very fine, sitb:ingtil:ir hlocky ; thick, continuous clay 
filnis: extrcriirlv hnrtl when dry,  very firm when 
Inoist, \-cry iticky :~nd piastic \vtieri \vet; :L fe\v roots: 
901ne of t h e  cobblestories are hiqjily \ve:rthered: 
slightly c:ilcnrcoris: pH :\bout 7.1 ; cleur, \ ~ a v y  
boil ntiary . 

40 to 30 inclics, tI:irk-bro\vi1 (7.51-R 4:4) cothly clay 
10:iin. brown (7.5YR 3i4) when tlry: m:isrive; very 
hard \\-hen dry, very firrn when moist. vwy sticky :lnd 
plastic when wet; col,ble+tones are highly \withered; 
slightly c:tlc:ircotis; pIf  :tbout 8.2.  

cI 

Ackmen Series 
The AcItrnen series consists of"cleep, well-clraine<, me- 

dium-textured soils . that are iicmculcareous to slightly 
calcareous. The soils fornieil in ulluvium. They are 
insinly on mrrovi, entrenched flood plains adjacent to 
intermittent :~ncl perennial stre:iins. The surfsce layer is. 
very clark brown, nonc:tIcareous loain or silt lo;~\m: niicl the 
subsoil is clarl;-bro\m loam. 

'rlie Achmen soils are widely distributed in rather s n d l  
tracts throughout much of the Area.. They are ;It elew- 
tions ranging froni about &SO0 feet to i,OOO feet. Slopes 
:we mainly between O and 10 percent, but, in a few plncej, 
they :ire :is much as 25 percent. The parent material w:iS 
derived partly from locnl seclinientary rocks, partly froin 
eroded, adjacent upluncl soils, aiicl partly from eroded soils 
of mountains outside tlie Area. 

Permeability is moderate in t.lwse soils, ancl ruiioff is 
slon-. Tlie availnble inoisture-holcIi1?~ capncity is high, 
and the soils are high in inherent fertility. Tliep are ewy 
to till, and they nbsorl) moisture readily. Tlieve soils are 
niocleratelv susceptible to vater nncl ~ n c l  erosion. 

Tile &l;men soils are associntecl with Abnjo, Jfoiiticello. 
Sortlidale, niicl Montvnle soils. The vegetation on tlle 
,\clanen soils consists of odibi.ush, big sagebrush, rubblt- 
brush, western whetitgmss, and native b1uegr:iss. 

Tlie soils of tl& series are used rnninly for clr~fnrining 
or mnge, but sni;~ll tracts :ire i r r igted.  

Ackmen silt loam, 0 to 6 percent slopes, moderately 
eroded (AsC2).-The follo\yilig describes n profile in t i  

recent gully about 0.9 mile east. of Pete13 Spring (SE3i 
set. 25: T. 32 S., R. 23 E.) : 

0 to :3 illclies, very &irk brow1 (IOYR 1,'s) silt loam, dark 
grayish brown (LOYR 4/2) when dry; \veak, thin, 
platy structure that breaks to lvesk, medium, grrnu- 
kir; soft ~ v h e n  dry, very friable xvhen moist; noncal- 
curcous; II few fine, medium, : i d  large roots; very 
f ew fine pores; pH :ibolit 7.6. 

3 to 7 inchcs. very dark brown (IOTR "3) silt lo:iin, dark 
brown ( l0YR 413) when dry: \ ~ e a k ,  thick, platy 
etructllre \vhcn dry, bre:rking friable when to \vcnk, moist: medium, ni:lny fine gmnu1;ir; arid n hard fen- 

011s; mediilni pH about arid large 7.5; roots: 3 to 9 inches fen' fine thick. pores; noncn1c:lre- 

cI 7 to :{? (7,5YlL, inctles, 4/2) dark-browo when dry; (7.5\-11 weak, 3 / 2 )  niediiiiii loam, and dark co:irse, brown 

pr1srn:itic structure breakiiig to very h e ,  siiba1ig111:ir 
hlocky; few fine, very niedium, hnrd :inel n-heti large dry, roots; friable m:rny when fine moist: :rnd a :i 

fen' ~netliiini pores; noncalcareous: pH about 7.7. 
: ~ 2  to 71 illches. elnrk-bro\vll (7.5YR 3/2) loam, dark 

bro\vn prisiiintic (7.51-R jrriictirre; 4p2) when very 1i:ird dry; when missive dry, to friable \ve:tk, 

7.4. \ v l lCn  Iliojjt; :I fciv h r y c  roots; iioncalcarcou~; pH 

.ill 

hi? 

Cr 
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Ackmen silt loam. 0 to  6 percent slopes (AsC).-Tliis 
soil is like Ackliieli silt 1olitii, 0 to 6 pereelit slopes, motl- 
eriiteiy eroded. escept that  it contains fewer gullies. It 
is used chiefly for irri-gated fanning  or for clryfarminp. 
'I'liis soil is i n  ciip:ibillty itnit. IIIc-;i u n t l  i n  the CpIiiii(1 
L o i t t n  r:iiige sire. 

Ackmen s i l t  loam, 0 to  6 percent slopes. severely 
eroded (AsC3I.-This soil is severely gullied and is of little 
use for crops or grazing. Escept that. erosion lius been 
severe, it is  similar to  Ackmen silt Io:itii, o to 6 percent 
slopes, ttiotlerately eroded. The soil is in  the l-pl: i t i( l  
Loiuni riinge site. 

Ackmen silt loam, moderately deep water  table, 0 t o  
3 percent slopes (AsBW).-The profile of this soil is similar 
to tliiit of Ackmen silt loam. U to 6 percent slopes, motl- 
erntely eroded: except tIi:it there are :L few. faint mottles 
in the h e r  1)itrt of the substratmn. The soil is of minor 
extettb i i n d  is iii:iinIy about 3 miles enst niid :ibout :i cliiar- 
ter of :I. tiiile north of Jlonticello. It. is in n lower posi- 
tion thiin areas in the vicinity of JIoiiticello thatz Iiave 
heeii irrignted. The soil contnins :L water t;ible, which 
~ m h i i b l y  owes its origin to c1rain;ige water from higher 
1~ i ii,g: i r r i p  tecl R reiis. 

This soil is used for  range. It is i n  tlie Semiwet 
3le:itlotv riitlge site. 

Ackmen loam, 0 t o  6 percent slopes (AIC].-Tliis soil 
is titost. esteiisive it i  the vicinity of L:I Sill. It occiirs 
on ;L fnirlv broiitl : i l i t~\-i i i l  futi :itid is used for gener:il 
irrigiitetl f;trming. Other areas are along 3ec:iptiire 
Creel; atid i ts  tribur;iries, north of Blanding. Tlie pro- 
file of this soil is sitiiiltir to t l int  of Ac1;meii silt Ionin. 
0 to (i percent slopes, nioderutely eroded. but tliis soil 
contains coiisicleixbly Iess silt, Dctb in  tlie siirf;ice h y e r  
ant1 tliroiigliout the profile. It ;ilso cotlt:tiiis c.otiiewli;it 
more lime :it :L depth l)eIo\i- about. 24 iiiclies. Tliis soil 
is in  c:tp:ibiIitF i i i i i t .  IT-c-2 ;ind -in the t-pli i i ir l  T,o:itii 
range site. 

Ackmen loam. 0 to 10 percent slopes. moderately 
eroded (AiD2).-Tliis soil is like ,\ckineti silt Iniini. 0 to CI 
perceiit. slopes. tiiotler:itely eroded, but it. hns less silt 
tlirottgliollr. rhe pidile.  1 1 1  ilic nnrro~r v:ilIeys of stre:itiis: 
deep ,gillies ciit tliiwiigli tlie center of tlie v:illeJs are c h r -  
acterisric. This soil is i n  the Tpl:iii(l Lo;im range site. 

Ackmen loam, 0 to 10 percent slopes, severely eroded 
fAiD3).--Lil;e Ackmen silt loam, 0 to  6 percent slopes. se- 
rerely eroded. this soil is severely gullid i~ntl  l l : ~ ~  l i t r l t a  
mliie for ngriciilture. I t  contnins less silt tl inti  i\ckliiell 
silt. 1o:ini. 0 to 6 percent. slopes. severely erotletl. Tliis soil 
is i i i  the t-pl:ind TAoilnl r:inge site. 

Ackmen s i l ty  c lay loam, moderately deep over 
gravel. 2 to 25 percent slopes (AyGl.-Tliis soil occiirs in 
the vicinity of Jlotiticello in nssocintion with Abnjo coh- 

I o i i i i i .  2 to 23 percent. slopes. It. consists of sti*:itificrl 
d l i i v i i ~ ~ n  tlint overlies a hiriecl, cobbly hbiijo soil. This 
soil is suit;tble for  r:iiige. I t .  is in the X-l)liit1<1 L o i i i i i  
mnge site. 

Blanding Series 
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C? 26 to 38 ittchcs, (lark prnyisli-l)rowi (?.5T 4!2) silty clay, 
grayish hrowi i2.5T 5 2 )  \rlien dry; massive; 
extremely hard n-lien tlry, firiti \vhen inoist, very 
sticky atid very plastic \vlit!ti wet; very few tint! roots; 
very few fine pores; very stroiigly mlcnrowis (24 per- 
cent CaCO,,); yypstttn nI)c~iit 15 Iwrceiit; esctinriue- 
3))te . 5 0 ~ 1 i l l I I I  2.3 pCrCClit; I ) t t  ~ I J l J I l t  8.1: '4rJllllal. . .  
\vary boitntlary. 

38 to 52 inches, gray, tlccoiiiposiiiy Maticos shnlc; CaCO., 
equivalent, 25 I)crceut; ~ ~ ~ J I I I I I ,  14 porectit; es- 
c1inngeal)lc sodiiiiit, I4 percent. 

D, 

Mellenthin Series 

.Il 0 to 4 itiches, rcdtlisli-l~ro\rn (5YR 3.6i.t) very stotly 
fine sutttly lonut, reddish brown (5YR 514) w11et1 
tlry; weak, Iiicrlimi to thick, platy structure; soft 
wheii dry, very friable ivhw nioist, tlonsticky a11t1 
nottplutic wlieit wet; few titie roots; very few fitlc 
pores; nioderntely calcareous; pH S.0; al)ritpt, wnry 
lmtiitlnry. 

4 to 11 inches, reddish 1)ron-n (5TR 4.6'4) loam, light 
reddish brown (5YR 6'3) when dry; very i v c i k ,  
medium, siihangiilar I)locky structure; slightly hard 
whet, dry, friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots; few fine 
pores; very strongly cnlcareoiis; n-eakly certieutctl 
\rheti dry, h i t  fricturetl; iiittneroiis fragnients of 
sandstone; p H  5.3;  clear. ivnvy hoitiidary. 

11 to 15 inches. pink (5YR 7,'4) loam, pitik (5YR S.3! to 
white (5TR Y i l )  when dry; iiiassive; estreitiely tinrtl 
when tlry, frisl)lc \rlicii inoist, sliphtly sticky and 
slightly plustic when wet; few fine roots; no pores; 
numerous frayitletits of sandstone; very strongly 
calcareous, with lime concentrnted on the iindcrsides 
of tile fraginents of sutitlstone; pH S.1. 

CqXI 

Cca? 

D, 15 inclies f, sandstotie lxtlrock. 

Menefee Series 

Monticello Series 
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F 

0 to 3 inclies, dark reddish-brown (51-R 3:3) loam, 
reddish brown (5TR 5/4) when dry; \vcak, iiiediuin 
:tnd thick, platy strricttire that  breaks to weak, w r y  
fine, graiitilar; slightly hard wlicii dry, very frial~le 
wheii moist, nonstick? and noiiplstic when wet; 
fcrv fine roots; nonedcarcotis; pH 7.9; abrupt, smooth 
boiiiiclary. 

3 to 8 inches, dark rcdclisli-l~ro\vii (5TR 3/4) ~o3l11, 
rctltlisli l)ro\vii (51-R 4!3) tvhcn dry; ncak, nicdiiim, 
prisiiiatic structure that  breaks to wcak, niediriiii, 
suhaiipiilar blocky; Iiard when dry, firm when 
tiloist,'slightly sticky :iiitl slightly plastic when wct; 
11iany fiiic roots; few fine pores; noncalcareoits; pH 
7.6;  clear, wavy hiiiidary. 

S to 19 inclies, dark reddisli-l>ro\vti (5YR 3/4), heavy 
lonoi. reddish brown (5YR 414) \vIicii dry; weak, 
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Pack Series ~~ 

S., R.. 24 E.) : 

C,.," 

C 
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Figure 12.-Profile of Shay clay loam, 0 to 3 percent slopes. This 
soil has a hlocky s t ruc tu re  and vertical cracking. 

Ucolo Series 

cz 

C 

30 

53 

h i i d  \\.hen thy; very tirtn rrlicn moist; miiiiy tine, 
decaying roots :it n clc-pt.h of 30 t o  42 inches: very 
strongly cn1c:ircoiis; veining of _ _  s i l t  ni i t l  gypsiini; salts 

ly hard when dry,  w r y  firm w l i c i i  moibt; cstrciilely 
cdcarcous and has fine vciiis of limc; soluble salts  
about  1 percent;  p11 nboiit 8.4. 

The con tent of s:ik wr ie s  consic1er:tbly in this soil, both 
in conceiitration and i n  Ioc:itioii within the profile. 111 
most places there are tilie reins of gypsiun in tlie deeper 
horizons. In pltices shale is a t  :I rleptli betlveen 60 and 
72 inches. 

Tliis soil is difficult to  till ;ind : thorbs moisture slo\vly. 
It is Iletter siiitetl to p i s s  t h i n  to otlier crops. Tlie soil 
is in cnpnbility unit 11-c-2 :\tic1 in tlie K-pl:incl Clay r:inge 

- 

site. 
Ucolo silty clay loam. 2 to 10 percent slopes. mod- 

erately eroded (UyD2).-'rIiis is the most estensi1.e soil of 
tlie L:colo series. It ilitfers fro111 [,-cot0 silty c h y  Ioani. 
0 to 3 percent slopes, iii 1i:iviiy :I tliiiiiier surface layer nnel It 
R feu- deep gullies. 
is in t1ieUpl:~nd Clay range site. 

Ucolo silty clay loam. 0 to 3 percent slopes, severely 
eroded (UyB3].--l'liis soil 1x1s liceti severel! ,. eiwtletl ; i i d  1 i a ~  
beeii ciit, I)! :I iiet\vorl; o f  ytlliw. 1 lie s1irf:ic.e l:iyer I M S  
been : i l i i iost  etitirely retiiovetl. It is i i i  tlie UpI:i11(1 C l : r ~  
R ing  Slt?.  

Tliis soil is Iiest sititecl to  KISS. 

Factors of Soil Formation 
Soils differ froni oiie another Leciiiise of mrintions in 

tlie f:ictois t1i:it govern tlieir formntion. Tliese filctors 
itre (1) clitixite; ( 2 )  veget:itioll i i t i t l  other living o r p -  
istiis: (:;) topogr:ipliy, or luntlforni; (4) p:irent niatert;tls; 
:itit1 ( 5 )  time. 

Regioii:il t l i  Ifereiiccs iti soils iisit:illy rrfiect differences 
in c.lini;ite :uitl veget:ition, hiit. 1oc:il ilitferetices :ire more 
o Ftrti (:a i i sd  I )y t opogi:i phy! p i  reii t ma t er  ials, :i ntl time. 
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F o r  esample, all tlie soils of,tlie Sui .Juan Are:i :ire sirnilnr 
in some \r:iys becmse tliej ioriiie(1 under similnr cIim:itic 
conditions and under essenti;illy the s:inie type of vegetn- 
tion. AI1 of the soils :ire leaclied to a limited esterit., but 
t.Iiej ,are not srrongly wwlietvd. >lost of tlieiii :ire low 
o r  inoderxtely lair i n  org:iiiic iiiatter. Such features reflect 
the influences of clinxite :itid vt?get:ition. Fnrtlierniore: tlie 
sequence of Iiorizonu in protiles of soils in smooth to  titi- 
duht ing  uplnncls is the sitme throughout the Area, tliongli 
the degree of expression of those horizons varies and the 
horizons also in tl&liiiess. 

The degree of Iiorizonntion ma! reflect the influence of 
one or  more of the factors of parent ni:\teri:ila, topogr:ipliy, 
:uid time. The soils of swales nncl clr:iinnge\r:iys illri.strate 
the local effects of time in tlie formation of soils. 13ec:iuse 
sucIi soils ;ire in v:iIleys~ they Iiave received more water 
tlitin tlie-woi2s of uplancls. :md tliey linve nlso received fresh 
sediments at. i r regi lar  intervals. The  time for  horizon 
ditferentiation to Iinve tnlien place in these soils has, tliere- 
fore. beeii very short, uncl tlie protiles lwlc  most of tlie 
horizons coninion to soils t l in t  ;\re older. 13ec:uise fresli 
org:inic nintter 1i:is been :iclJetI, sncli soils have a clarkened 
surface layer, or  the beginnings of an  AI horizoii. Little 
else Iias liuppene~l to them to g i re  rise to horizons. 

Soils t1i:it have formed in ni:iterinls ~rentlieretl fro111 
rocks that 1iave. rem:tine(l in plnce tend to 1i:ive more dis- 
tinct horizons t h i n  soils forniecl in mnterinls tr:uispoi.re(l 
from other places, wltetlier 011 uplnncls or i i i  otlier posi- 
tions in the 1:indx:ipe. The  most distinct. Iiorizons, tliere- 
fore, :we genernlly in  the soils of greater :ige; tliat. is: in 
soils that  have been subject to horizon clitferentiatioo for 
tho longest iiitervnls of time. This  lioltls triie, especi:il I!- 
fo r  soils formed from parent materials of metlirtni testitre 
ancl mixed ~ i i r i ~ ~ d o g y ,  where cliniiite, veget:ition, :itii1 
t o p o p p l i y  r m n i n  substntiti:ill~- the s:inie. 

In the S;ui .Jri:in Area, tlir soils tha t  formed on t lw  lii,cli. 
old, cobblj- nlli1vi:il f:ins borrleriiig tlie -.i-\Lnjo :\tit1 T,:I 5 1 1  
3Ioiint:iitis hive :i distinct B horizon of clay tli;it is 1:ic:lting 
in snils fornie(1 in other parent materi:ils. The topo- 
grnphic positions of the f:itis in(1ic:itr tli:it the f:ins :ire tlie 
oltlest l:tnrl siirf:iw.i i n  rlie srit*vt.y :irr:i. P~~SIIIII:IIJI~.  the 
ititerwl for Iiorizoil c1itferriiti;itioi~ in snits oti s ~ ~ c l i  s ~ i r -  
fwes his. ri iewforth,  Iirvii loiigt4r tli:in on ortier siit*f:ices 
i n  tlie $: in  .Jit:in - 1 r w .  
Clinzate 

Tlie climate, or the n i i i o l l i i t  of 1ir:it :tntl nioisriit.e re- 
e ivet l ,  11:is R ni:irlml intlurt1c.e on the kitid of soil t h t .  
fornis. This is bec:iiisc! Iiwt :itit1 nioistilre s t rongl j  in- 

. .  Iliici~cc. tlie amount. : i i i d  Ii i i id of vcptntioti. tlie r:ite t1i:it 
-org:inic nkitter i1ecotiiI)osrs. rlir rate. :it. whicli niiiiemls 
wentlier~ :iiicl the rrniov:il or ncciiniiilatiun of iiinterinls in  
the clitfcrent soil liorizotis. 

1 Iic c1im:tte of the S i t i  Jiwi -11w r:iiictis froin seniinritl 
to dry siibtiwnitI. T I I ~  extreme .~oiitIi\~&erii part. Ijegiti- 
iiitig iilwiit G niilw soiitli of 13Iiitiding~ is tlie n w t  ari(1 
pwt of the -1re:i. 

1 he climntt? is cli;tl.nc~tc~rizetl liy c:o l t l  wititers :itit1 rel- 
:ifivt*ly t i i i l (1  sitiiiiiiers. T l i c ~  : ~ v ~ r : i , ~ c  : int i i i : i l  1)rwipit:itioii 
is : i i m i t .  1 ~ 2 ~  iiiclies :it J r ~ ~ i 1 t i d h  : i t i t 1  12.77 iticlics :it, 
l3l:ititlitig. The liiglirst mitif:ill oc:ciii~ in .iiigitst, Srp- 
t twi l i t l i * .  : in(l  Octohvr, mid t l i e  l ows t ,  clilriiip JIay iititl 
.Jittit*. J[itc.Ii of the precipit:itioii i i i  sii~iitiirr f:ills :IS sliotv- 
reis, :itit[ tlie tiioistiire is rapitlly evaporii t~(t .or tr:itisl)irt*(l. 

.. 

r .  

,. 

a lollg periotl of tiiiie. 

Veaetation 
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The source of the eolian setlintelits is c1el)iitiible. 'rliey 
could hare collie from t,lie u-iti(ls\vept AIonurneiit Yiiltev 
area of Vtdi i i i i(1 Arizonii, 60 miles solitliwest of Bliiti([- 
ing. The high content of  very tine sii~id aiul tlie relu- 
tirely low content of silt, Iio\vever, suggest :I iiiore I o d  
origin. Tlie cleeply ciit cliaiiliels of epliemel.:il stre:uiia 
tlicit t h i n  the i1rPii to\vilrtl tlie soiitli\wst itre snntty ntitl 
dry. The re\xiling southwesterly winds sweep these 

tertals :ind deposit tlleni on the :iclj:icetit upliinds. The 
average conteiit of  silt in tlie B, Ilorizoti of tlie soils 
formed in this material is 3 . 7  percent a t  Bliintling in the 
southern part of the Area. It iiicienses to 2.j.G percent 
a t  Old LA Sal, n-liicli is in the iiortliertl part. -1pp:lr- 
entlv, the content of silt in the B, horizon iticre:ises :IS 
t.lie tlist:ince from tlie 1;iger cli:ttitiel.- -, 1tii:renses. ' 

Tlie eoliiiii niiiteriiil is rehtively low in free lime i i i i(1 

is of misetl tiiiner:iIogic:il c:onipositioti. Tlie r:ltio I)e- 
tweeti ciirion-escli;inge c:ip;icity (milliec~iiivnlents per 100 
gnims) iintl the percetit:ige of cl:iy is i n  tlie r:inge of 0.7 to 
1.0. The soils of tlie -\Intiticello iinil BI:inding series Iinve 
forme(1 in this mnteri;il. In tliese soils tile lime hns 
1e;icrlied froni the 5iirf;ice horizon a n d  there is n sliglit 
iiicrense in lime i n  the lower liorizotls. 

Tlie secontl ni:iiti soiirce of pnrent niaterinls is tlie Dit- 
liotir s;iiidstone, n.liic:Ii iinrlerlies mucll of tlie h e n .  In 
places rit1.zt.s aiitl Iinolls of 3I:iticos sliale overlie tlie sniiil- 
stone. Tlie sandstone is calcnrcwus, and the shale iz 
strotigly cnlcnreous. Locally, :it lenst, tlie sliiile is nlso 
sit I irie. 

Jliiterials \ve:ithered from satitl.+tone Iniike iip tlie pirent  
m:iteri;il of tlie JIellentliin soils, nncl they tils0 coiiiprise 
1)iirt of tlie material in tl:c !rxc:. !inrizotis o f  tlie Sortlitliile 
it11(1 3Ioiitvnle soils. Tlie Sorrlidiile mill Jlontvale soils 
foriiietl in ;ireiis where a tliin mnntle of eolian sediments 
rests on the snnllstoiie. 

The Lockerby, Ucolo, Metiefee, and I-Ioven\\-eep soils 
formed pnrtly in eo1i:iii ninteri:ils n n d  partly in rn:lteri;ils 
\ve:itliere(l froni JIiincos slinlr. Tliese soils are tito(lerntely 
titie testuretl, Iiave i i  strongl? c;iIc:ireous Iiorizoll in tlieir 
profile, iintl 1oc;illy contain gypsiiiii' nn ( l  iiiore soloble 
s;ilrs. 

drj; c h i n e  f s. They pick ill) very tine sniitly loiiln mii-  

Figure If.-Cross section from west to east through the San Juan Area. Utah. showing relationship between the soils and the under- lying geologic formations. 
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been used widely becaiise tlie cl;isses indictite relntion- 
ships in tlie formution of soils, in fertility st;itnst in suit- 
:ibilit,y for  various tgpes of plants. ;ind so on. 

E:icli great soil group consists of :i 1:ir:e nriniber of soil 
series, in which the soils h v e  ninny internnl fentiires iii 
coininon. Thus. the soils of all aeries pl;ice(l in oiie gre:it 
soil group in either the zonal or ititI.:izon:il orders h i v e  
tlie s:mo niiniler nn(l kintls of definitive Iiorizons in t h i r  
profiles. These horizons need not be espressed to the 
Sitme clepree, nor do they neet1 to be of the same thickness. 
in nll soils witliin one great soil group. Certliin horizons, 
however, must be eriileiit in eveiy protile of a soil tlint 
fnlls n-itliiti n given great soil group. 

Grent soil grorips in the nzonnl order are clefiiietl. in 
p r t ?  nitcarcli iy to the chirncterisrics of tlie protile ;uicl. 
i n  p;irt: wcortlirig to tlie Iii.dory or origin of the soil. 
:iII nieiiihers of :I gre:ic soil groiip hive itertain interiiiil 
fe:itures in cotnnioii, h i i t  iiotie of the soils in the three 
great. soil ,zroiips in tlie ;izon:il orcler h i - e  distinct hori- 
zonation. Consequently, all  of tlieiii still benr ;I. strong 
i t  n p r i II t. of t. lie went I iered roc I; from w 1 i ic 11 they f o rnied. 
The definitions of gre:it. soil qroiips in tlie nzonnl order 
are centereil on :\ wrtit:nl se(!tion i\ppI*osilil;itel~ 11s tleep 

Morphology and Composition of Soils 
This section discnsses selected morp2iologic:tl feutltl.es 

of the soils and gives data on tlieir mii1)osi t iot i .  'rlie 
indivitliinl series are  discussed under the gre:it. soil group 
in irliicli they 11:ive been pliicctl, :ind :i brief cletitiirioii 
the greiit soil groiip is given. 

X cletnileil tlescriprion of a profile tli:it is rel)re.eiii:i- 
t ire of the series is not included in this section because :I 
reprcsentntire protile for eticli series is giren in a n  enrlier 
pxrt of the report. Tiible !)! in the section Y J : h n r : ~ t ~ l ~ y  
Xnnly.ses of Soils." zives d;it:i nil particle-size distrilili- 
tion. by Iiorizoirs. for protilt!s of :I iiiinil)et* of soil ty1)t.s. 
Tiil)le Iri gives pirtiiil clieiiii(*;il iiriiil~ses of wii i~) lrs  r;iIirii 

Great. soil Froup a n c ~  j Parent mntcrial 
i series 

I F . .  

e:. e: kz; 
g.2 ..... 
E!. .. . ._ ..... .... .... .. .. .- . . -. .. . 
::i: 

F< 
r,:. 

... .... . .. - .. ._ 
2 -. 
/..I 

.,. ... ... 
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cnlcareoos sandstone. The  Jlelletithin soils Iinl-e promi- sl ide varies locslly in Iiiirclliess and i n  resist;~llc, 1(, 
nent accntnitlntions of cnlcittni cnrbcmite i t i  tlieir protiles, ~e i i t l i e~ i t ig .  
immediately above the beclrock. the rock we:itllers less reiiclily tliati it does in Solile Otller 

pltices. Alluvial soils 

The Jlenefee soils tnay occiir in mens 

Tlie Metiefee soils ;ire c:iIc:ireolls tlirottgliottt. ~l~~~ 
Bllurinl soils belong to the azotiiil order. They have hare ;I tliiti, indistinct <IL Iiorizon, :I fnitit A(: Iiijl*iznl;. 

formed froin geologiciilly recent alliiriitm :tnd liicl; evi- ;itid :I clearly evilletit D, Iiorizon. The areriigt! c l t i l , r l r  
cleiit Iiorizons, tliottgli tlre sitrf;ice layer ntiiy Iiilre gaitiecl 
some orgnnic tiiiitter. Five series in the Sun .Jtt:iii At*e:i- The JLenefee soils I:ick the clistjnct to protninetit Iiorizcllt 
the -Icknien? I':ick, Sliity, UCO~O, :itid Vegii-iire clnssifiecl of c;irboii;ite iicctttiitt1:itioti th;it is present in the IrOv,,tl- 
:is members of the Alli tvid .gre:it soil group. The soils weep ancl Jlellentliin soils. Tliis Iiorizon of carl)~~l l : l l , .  
of these five series :ire 011 ti:irt.o\v flood pliiiiiS, in the : i~~ i t t i t i i l i i t i~~ i  is tlie biisis for cliissifyilig tlie I-Tovet,~,.p,,ll 
valleys of stre:intS, on iipliitid :ilIttvi:il fitii:, or on wxit i i i i t -  
Intions on si(le slot)es. 

tlie Dr horizon of fr:ictrlretl sll:ile is 11 inches. 

:i i it l  JIelletitliiti soils iis C;ilcisoIs. 

Soil typo uid horizoli 
Coitrse Depth Very s:rtttI 

coitrse 
d:llltl (1.0- 
(2.0- 0.5 mm.) 

1.0 mni.) 

i Prrcrrrt Irrchcr 
0. 5 I 0-2 ' Abajo lontn: 

2-10 
10-20 

I 

27 42.3 ' 
12. 56 35 
13. 1 33 
16. 1 28 29 

20. 6 56 
15. 5 58 
20. 0 49 
14.4 . 48 

)>rrrerr/ Perreal 
44.4 4 33 I 

45 
35 

Perccrif 
0. 3 

. t i  

. 1  
1. 8 
3. 2 

. 35 

. s  

. 4  

. s  

_ _ _ _ _ _ -  -. 

. 0: 

. oi 

. 2  

. 2  

. 3  

. 3  

. 4  

. 5  

. 4  

. 1  

. 3  

_ _ _ _ - - - -  

1 _ _ _ - - - -  - 

Perccrrt Perrrat 

2. 1 ti. 0 
1. 7 5. 6 . 9  

.04 
1. 5 
2. 8 

. 2 5  

. 3  

. 1  

. 5  
_ _ _ _ _ _ -  - -  

- -  
- - .  

. 0 5  

. 0 5  

. 1  

. 4  

.4 

. s  

. 5  

. 6  

. 2  

. 1  

. _ _ - - - - - -  

_ _ _ _ _ _ _  - -  

Regosols 
Regosols beloiig to the azonnl orcler. These soils ];lek 

evilletit, genetically reliitecl Iiot-izons. They are fortiiitic i l l  

deep. tiiicoiisolicloted regoliths or in m;iterials from <ofl 
rocks. The clistiiiction t1r:in.n betn-eetl Regosols :iii(I IAir]l~t- 
SOIS rests on the tltickness of the regolith or oti ii ct)iiii)illii- 
tion of the stoiiitiess atid the tliickness of the rc,goIirll. 
h o t s  ciiti 1)enetr;ite to consic1er:ible clepth in the Eecosol.. 

Jti the' San .Tunti Area, only the soils in  the Lo&erI)y 
series :ire clnssitietl :is Regosols. Like the Jletiefee soils. 
t1ie.v h i v e  fornie(1 i n  niateri:ils we:itlieretl froni M.:itt(-~l,G 
s1i;ile. Tliey Iiiive :I faint  A, n i x 1  AC.Iiorizon, but: iinliI;t. 
the lletiefee soils. fr:ictitretl piire1it sl ide is a t  a motIet-:trtb 
cleptii. The  Loclier1)y soils lack the proininelit Iiorizon 
of r:trIio~i:tte :iccriinul:itioti cotlitnoti to tlie I-IovetiIvethp 
soils. 

The (1iit:I i n  tnljle 10, sliowing tlie levels of calcirttii c:ir- 
boilare liy Iiorizoiis, int1ic:ite tliiit some 1e:ichin.g his r:ilicii 

piiice i t i  tlle 1,ockerI)y soils. The leiicliitig liiis i ~ r  I W I I  
esteitsi\*e en~ittgli. Itowever, to  ,give rise to ;I tlistitrct I:iv11r 
of citt.I)oti:ite :icctltiittI:ition. :It the s;itne tiine, tlie ,cr*it~e 
of structiire in the -IC Iiorizon sitggests that the I.ocl;et*by 
soils :ire 1)eginning to t : i h  oti solile cIi:ir:ictet*istics of 
Recltli~li-Bro\rn soils. 

Laboratory Analyses of Soils 
The resiilts of mec1iittiic:il analyses of sitiii1)Ies of rep- 

resentative soils of tlie S:in .Ti inn  :ire:\ :ire giveti it1 t;il)le !). 

sevrtxl i i ~ 1 d i t i ~ i i t : t I  soils ;ire given i n  t:il)Ie IO. Tile ~ i i i i -  
ples \\-ere ;itiitlyzetl i t t t t l  deterliiiti:itiotts 1vet.e iti;itle : i t  rlie 
S;oil Co t twv t io t i  Sei*vi(+r.-tiili Stiite l-tiiversity ( ' ( I ( : ! ) -  

era t ive Soil5 Z~l io i~: i tot*~- ,  T.og;i I I ,  1 -t:tli. 

,. l l i e  results of clieniical ;in:ilyses of the s:iiiie soils : i d  of 

The soils in this great soil group are distinguished 
c!;iefly by the domitt;1tlt testitre of the profile :lnd by 
(1t.aitiiige. Tlie iIcl;tiieti soils are  tiietlitttii testured iincl 
well clrninetl, wlierens tlie Pack soils are meclium testurecl 
h i t  iniperfwtly tlr:line(l. The Sliny ;itid L-c.010 soils :ire 
fitie testitretl. Iutt. tlte Sliiiy soils are intperiec:tly dlniliecl, 
:%lid the L-colo soils at-e niotleriitely well clt*:iiiiecl. Tlie 
Ve,cn soils :ire tltotlet.iiteIy fine testttrecl :it i l l  :ire tnotlerately 
well drained. 

-111 of these soils are fot.niilip i n  cleposits tltnt :ire tnntiy 
feet thick. The tlistitictions i t t i iol i ,c  tlietti :ire b;isecl 011 
ditfrretices i n  t1otniti:tnt testttre. 'Tliese tlistiticricns in 
testitre have heen tt1iitlt. 1)ec:iuse it is l i e I i e \~ l  they reflect 
tlie miner:ilogicnl coniposition of tlte setlitiiettts and tetitl 
to  govern the tnovctiient of wirer tliroo 
the mitier:ilogic:il conil)ositioti of tlie 
rate a t  which lrilter mores tliroitgli tlie soil I1:lI-e i i t i  im- 
portatit etfect on the clirectioti :itit1 r:tte of Iiorizon 
cl i tfere t i  t i i i  t io ti. 

Lithosols 
TAitliosols I)rlo~ig to the itz011:tl 01.11et.. 'They I;I& evitletit. 

geneticnlly relutecl horizons. The soils :ire very stotiy or 
In 1~OIitrii~t to rlie 

Re,cosols. the IAithosols in tliis ;\t.e;i :ire eitlier shiily or 
colhly ; t i id  hive Iiarcl rock ;it ii sliitIlo\r or very sIi:iIlo\r 
tlel)tIi. The tti:itttle of  titicoti~o1i~l:rt~~l tit:tteri:ils is t l i i i i  in 
t!tese soils. 

I n  the S:tti .Jiti it i  -Ireit. ottly the soils of the J h e f e e  
series :ire cliissitietl its Li t l iods .  Like the soils it1 the 
1.ockerl)y series, tlie Jlettefee soils formed in  ttt:iteri:ils 
I V C W ~ I I ~ I W I  froiii JI:tttcos sliiile! I)itt tlie re,colitli, or tit:ttirle 
of (lisiiitr,criite(l rock tti~iteriitls. is slt:ilIo~~-er t l i : t i i  t h t  
i n  wl i i (* l i  the r,oelierly soils (Ievel~)pe(l. TIie Jl:ttic.os 

~lt:lIlow over bedrock, 01' h t l i .  

6. ti I 9. 0 
9 . 3  1 1 1 . 6  

1. 0 1 5. 8 
5. 5 4. 4 

5. lj 5. 1 

j 

3. 0 1 4. 2 
_ _ _ _ _ _ _ _ I  _ _ _ - -  - - - - -  

20-40 
40-50 

0-3 
3-7 
7-32 

32-7 1 
i l -  

0-4 
4-16 

16-50 
50-5s 
5S-&S 

0-2 
2-5 
5-10 

10-15 
15-22 
22-32 

0-4 
4-13 

13-26 
26-38 

0-3 
3-Y 
5-22 

22-32 
32-45 
45-5li 

13 
15 
23 
25 
27 

I 6  
21 
20 
22 
22 

17 
22 
25 
30 - 

35 
. _ _ _ _ _ -  - - -  

. 3  

. 5  

. 4  
1. 1 

. a  

53.3 ' 22 
49. 1 22 
49. 4 : 23 
52.0 ; 1s 
51.5 ! 1 !) 

8. 4 
7. 4 
7. 0 
7. 5 
6. 1 

2. 5 I 
3. 0 
3. 3 
6. 0 

9. 9 

1. 7 
1.  0 
1.  0 
2. 5 

6. 1 
5. 9 
4 . 7  
3. 5 
4. 5 
5. 5 

24. B 
25. 5 
24. s 
24. 4 

7. 0 
6. 3 
6. 5 
8. 7 

10. 4 

7. 7 
7. 3 
7. B 
7. li 
8. 3 

i 

_ _ _ _ - - -  

- 
. I  

1. 2 
1. 1 
2. 1 

2. 8 
_ _ _ - - - -  

33. 2 46 
27. ! : 46 
2 2  J 47 
20 .0  1 41 

37. 6 
4 2  8 
45. 4 
40. 5 

21 
17 
22 
24 
23 
20 

15 
17 
20 
25 

15 
1s 
25 
27 
29 

1 2  7 
15. 8 
1s. 5 
17. 2 
19. 2 

16. 3 
13. 0 
11 .  9 
11.  5 

42. 3 
44 9 
3 8  li 

43. 4 
42. 9 
42. 6 
3s. 5 

29 
31 
34 
38 
37 
35 

30 
28 
25 
20 

39 
3 i  
33 
33 
30 

27. 1 
29. 2 
27. 0 
28. 4 
?ti. 4 

. 4  

. 1  

. I  

. 5  

1. 0 
. 9  
. 5  
. t i  
. 7  

1. 1 

4. 0 
4. 2 
4. 3 
4. 5 

1. ti 
1. 3 
2. a 
2. ti 
5. 9 

1. f 
1. f 
1. I 
1. f 
1. r 

. 2  

. 4  
. 1  
. 1  
. 2  

. 4  
3 . -  

. -  

. ?  

. 1  

. -  

. -  

. I  
. I  
. .  

. a  

2 

2. 
1. 
2. 
2 
2 

3s. 5 : 
34 .4  1 
37.6 j 

i 
. 15 0-3 ~ 

3-7 ' 
7-13 

13-1s 

0-31; i 

3-8 
s-19 

19-2s 
28-3 I 

0-4 
4-9 
!&I5 

15-22 
22-3 1 

26. 1 I 

". 1 ' 

22.5 
19. 9 

. 1  

. 2  

. 1  

. 2  

. 1  

. 15 

. s  
2. 0 

. 9  
1. 3 
1. 3 
1. 9 
1. 5 

37. 1 
37.2 
33.2 j 
27 .4  ' 
20.6 \ 

! 

47. 5 j 
43.4 1 
41.7 

40. 1 ! 
40 .9  I 
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TABLE lO.--Chemicnl analyses of .r.epreseiitatit.e soils 

45 , Y. 

.- 
.. . 

- 
Elec- 
tric:rl 
con- 

iuctiv- 
ity 

CCX 103; 

i O r p i i c  niattcr I Rc:iction , 
ES- 

ch:rngc- 
&ti- 

rnated 
iercent 
of salt 
by 

wreau 
CUP 

. _  

Cl? 
r:i t io 

12. 0 
10. 6 
11. s 
9. 7 
7. ti 

13. 3 
14. 1 
12. 2 
13. 1 
17. 0 

11. 6 
9. 5 
i. 9 
5. 3 
3. 3 

1 I. .5 
11. 9 
10. s 
12. 9 

13. ti 
15. 4 

_ - - - - -  

10. 0 
9. 3 

10. 3 
10. 6 
11. 7 

9. 6 
11. s 
10. 6 

13. 1 
14. 0 
14. 0 

13. 4 
11. 4 
9. 3 
6. 9 

G. 4 
- -  
3. I 

14. 9 
13. 5 
12. 3 
14. s 

CnCO3 
equiv- 
nlent 

I'c-crnl 
0. 2 
. 1  
. 3  

2. t i  
. 6  

. 1  

. 2  

. 2  

. 1  

. 1  

. 3  

. 3  
3. 6 
1. 5 

11. 5 

3. s 
5. 9 

16. s 
31. 7 

(is. 2 
tis. 2 

- - - - - -  

13. 9 
17. 8 
20. 2 
24. 4 
25. 2 

6. S 
24. 4 
3.5. 4 

10. 5 
12. 1 
50. 0 

. 1  

. I  

. I  

. 1  

.9 
1. G 

. 1  

. 2  

. 2  
21. 0 

-- I- 

Totn! 
org:mc 
tiin t ter 

1 
Depth Satti- I 

. rstcd I 1:3  
p s t e  ratio 

soil type : ind  horizon soil type and horizon titrogen 

Per.-rtil 
0. 095 
. OS7 . 051 
. 033 
. 029 

. 173 

. 123 

. os9 

. 064 

. O i l  

. 0-13 

.040 

. 03s 

.030 

.015 

. 101 

. 129 

. 120 

.092 

. 055 

.04s 

- - - - - -  

. 09.5 . 05.5 

. 035 

. 034 

. 0'19 

. 03.5 
,059  . Uti6 

. 10s 

. IP l i  

.099 

.099 

. O i l  

. 0 4 4  

. 0 3 9  

. 0% 

. 0 2 5  

. os1 

.UT; . 066 

. os9 

J m h o .  per 
t m .  ut 
2.50 c. 
0. 63 
. 50 
. 30 
. 33 
. 36 

. 73 

. 68 

. 9 3  
1. 43 
. 9s 

. 5 l  

. 4 1  

. 4 0  

. -52 
1. 0 i  

. 65 

. 62 

. 67 

. 3 5  

.32  

.2s 

- - - - - -  

. 60 

. 60 
1. 4 

12. s 
14. 6 

. 60 

. 30 

. 5 0  

.50  

. i0 

. ;io 

. 46 

. 3 1  

.2(i 

.25  

. 3 4  

. 3 3  

. 4 3  

. 5 l  . G4 

.5s 

. . .  

.\Irq. per  

n/ roil 
!m !ltll. 

12. ci 
16. 7 
27. 1 
36. s 
30. 4 

23. 7 
23. 9 
23. 7 
25. 1 
27. 5 

11. 4 
14. 2 

Pcrcrnf 
54 
57 
46 
43 
30 
31 
41 

35 
39 
47 
4s  
4s 

Pricest 
23 
28 
41 
45 
44 
4s 
4s 

:;I) 
2!) 
25 
'27 
35 

1'rrc:iiI 
1. 9ti 
1. 58 
1. 03 
. 55 
. 3s 

I ~e.cclll 
1. 14 
. 9 2  
.60 
. 32 

99 . I- 

2. 30 
1. 74 
1. 09 
. S-L 
1. 21 

. 5 2  . 3s 

. 16 

. 0s 

1. I t i  
1. 54 
1. 20 
1. 13 

7 '7 . -- 

. - - - - - -  -- . I J 
.T4 

. 93 

. 5 1 

. 31; 

. 3(i 

. 3 4  

0. 03 
. 04 

2 
1 
2 
1 
1 

0 
1 
1 
1 
1 

2 
2 
2 

PtrcetLI 
21.26 
12. 56 
10. 2 
8. 53 

12. 6fj 
15. 2 
5. (i 

17. 92 
17. 2 
21. 2 
20. 55 

2-10 

20-40 j 
10-20 ! 
40-50 1 

I 

0-3 I 
3-7 : 
7-32 

32-7 1 

.04 

. 06 . 05 

I I 

I .  a , s. 0 i 
7 . i '  S . 2 :  

7 . S .  
7 . y '  S . I I  

1. fj j s. 2 3. 9ti 
2 99 
1. s7 
1. 44 
2. os 

. s9 

. li.5 . 38 

.2s 

. I4 

2. 00 
2. 6.5 
2. 22 
2. 05 

. 03 

. 0 2  . ~~ 

. 04 

.09 

. 07 

. 4 2  j . fili 

. 2  j . s  

.os1 . 1  
. 3 4  9') 8 . ( 

7 . 3  ~ 5 7  

2 . 0  ! 4.24 
5. 7 1 s. 1 

71 + 

0-4 
4-16 

16-50 
.S0-.58 
5s-ti8 

0 - 2  
2-3 
3- I O  
10-I6 
15-22 
22-32 
32-38 

u-4 
4-13 

13-2(i 
2li-3S 
35-52 

! 
I The percentages of the various fractious total approximately 100 percctlt. 

. 0 3  

. u 4  

. 0 2  

. 0 3  

. O i  

11. 0 
14. 3 1 5 
13. S G Additional Facts About the Area Transportation- -Facilities 

The principnl l i i ghwy  in the Snn Ju:tn Area is 1-3. 
Higlivxy So. 10. This highway enters the Are:l f ~ w i i  
the north, turns east a t  Monticello, and continues on i t i t o  

Co1or:tdo. Tlionipson, Vtali, whicli is 95 miles i iort  11 of 
JLoiiticello atid on U.S. €Iigli~~;-ay So. 160, is the ne;irest 
rni1ro:tcl sliippiiig point. Tlie pnrt of the ;hen soutli of 
JIonticello is served by State Higlnvay 47, n-liicll is 11iirCl 
swfnced south to the -1rizon;L line. 

Recently? ni:tny access ro:itls that  lead to the uraniuni 
mines ant1 gas and oil fields 1i:ii-e been constructed. JIost 
of these consist of gr:icled or bulldozed trails, but solile 
:ire well cotistructed :ill-we:ttlter ronds. These roads giye 
access to nitrcli of the Area that  formerly wns served o u l ~  
by tr:iils suit;tble for  I\-agotis or jeeps. 

Agriculture 
-1gricriltrwe in the -1re:L consists m;iinly of li\-estocl< 

raising : i t i t1  c1rjf:iriiiing. Dry-f;~rnied wheut :tncl pillto 
I)eitns i1t.e the principii1 crolx:' Because of estrelne flw- 
tiliitiol1s in I)rec:ipit:itiotl, Iio\verer, hot11 from ye:ir to year 
:i i it l  within tlieywr, crops oftett fail. 

pitst few .W:IIY. h i i t  tlie totit1 ncreiige in  f:iriiis Iins in-  
t!i*c:i.secl. 111 l!kiO! t1iei.e. w r e  25:; farins in S:ln .Ju:tti 
Cni1tit.i- :tiid :I t o t i i l  o f  -KT.::3C, nqes  W:IS f;trnietl. 
l!G+, the ~itiiiil~t!r of f;irt~is I l i i t l  t1ecre:tsetl to 272, Imt tlw 
t0t:il :il*t.t'ii<p i i i  ~ : I I * I I I S  I i i i ( 1  itic.i*cii~e~l to +9C,,4S6 acres. 

,. 1 lie I ~ I I I I ~ ~ J ~ ~  of  f:trtiis II:IS t1ecre:tsell slightly cluriny the 

This section gives facts about tlie early settlement and 
development of the S a n  J n n n  Area. It also describes 
tr:tnsportation facilities in the -hen  and gii-es facts about 

- - ,  .- ..=- I~nl tnre  . and irrig:ition. 

Early Settlement and. Development 
The history of e:trly white settlement in Stui J m n  

County is n record of tlie exploration :und uti1iz:ition of 
some 5,OnO squnre miles of Innd. This land I d  not previ- 
ously been used for grazing or cultivitterl crops. 

Tlie first pioneer settlers left soiitliwestern Uta11 i n  the 
spring of IS79 to  come to this -ireit. nntl they nrriretl after 
almost iiisririiiounta1,le Iiardsliips. By tlie spring of 
1SS0, they hat1 org:itiizecl tlie ton-11 of Blriff C5t.y: which 
is now known iis Blrrtf. T1ie.e first settlers soon tool; 
up rmchi tg .  1 3 ~  1 W 9  riiiicliiiig 1i:itl becotne the primnry 
intli IS t ry. 

The settlers ,gr:ized tlieir Ii\.e+tock it1 tlie -1I):tjo Jrorlll- 
taitis in ~ I I ~ ~ I I I I ~ I * ,  h i i t  they tlrecletl suppltttllentitry feed for 

. the aniinitls. To siipplF this need, tlrry I)eg:tn to gron- 
n l f : ~ l f n n n d  grain on clry 1;i i iI l  i i t i t l  oil stii:tll. irr iptecl  iire:ts. 
T!iis leti, i n  18%. to the cJlyil l i~:i t i~li  of ;\~oiiticello, orig- 
in:illy k1inn.n :is the t o i ~ g l i  l * i l t  tlr to \vn  of E h I t l t ~ l o t d .  'The 
towti of C;irlisle wis est:tl)IisIle~l i t i  I S W .  i iml  Verdure, in 
IS!)+. The hope t h t  tl1e.v m i l t 1  use the 1 ; i n ~ l  s i~ccessf~~l ly  
for dr,vf:irming etiu~llr:i,get1 :I fen- settlers tn t;ike it[) I i i i l t l  
enst of 3lotitict~llo in  the :it*e:is l;no\vn :is Loclicrby :lnd 
Ucolo. Otlier scattlrrp, i u  I!HG? est:tI)lisI~tvl t l w  towti of 
I3 1 i t  I I I i t I 7. 

1s. 2 ! 2 . 0 5  
. 04 
. 0 4  
. 0 3  

21. 0 1 I 

1s. 0 j 2 
21.7 : 1 S. (J 

Y. I 

s. 3 
s. I 

_ - _ - .  

s. 0 
8. 3 
s. 2 
s. 1 
Y. 4 

I 

i 
S. (I j 
s. 3 ' 

s. I ; 
I 

7,s j - -  
I .  I 

' . I  

_ - i  

! 
ti. 8 j 
(i. !) 
7 . 2  i 
7 .  3 ~ 

7 .  !I ~ 

s. I : 
i 
I 
i 

7 . 8  I 
I .  I : 
7 .  li : 
Y. 0 : 

- -  

_ _ _ _ _ -  
I. 29 
1. 27 

1. 63 
. ss . li2 
. 62 
. 5s 

. 06 

. IM 

.09 

8. s 
9. 2 
9. 3 
S. i 
s. 4 

s. 5 
s. 9 
9. u 

. i!J 
1. 10 

! 
.s9 I . 5 2  

1. 20 j . 7 0  
1. 20 j . i0 

. 0 3  

. 0 3  
(1 )  

0-4 
4-1 1 

11-1.5 

0-2 
2-10 

10-14 

0-3 
3-8 
8-22 

22-32 
32-43 
4.7j.3; 

26. 2 
2;. 0 
20. s 

. 0 5  

. 0.5 

. 0 3  
s. s. 4 7 i 2.44 3. 03 ' I 1. I. 42 TC, 

7.3  1 2.26 1 1.33 

s. s ! 2.39 / 1 .39  
I I 

i 

. S l  7 .  1 I 1. 3s 
7 , s ;  . T O !  . 4 l  
7. 9 .-/I; i . ?i 

. 16 
8.8 : . 2 i  . 16 

14. ti 
14. r 
2T. 2 
21. 3 
IS. 1 
14. 2 

10. 3 
1;. 0 
IS. 3 
24. (j 

I 

8. 1 2. 08 
8. 0 : 1. 79 
8. 2 ; I .  38 
9. 7 , 2. 2i 

.02  

. 02 

. 0 2  

. 03 

1. 21 
I. 04 
. 80 

1. 32 
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E*ti- 
niii t 1x1 

percw t 
of ..lLlt 

by 
1)itrwii  

clip 

0. 03 
. 0 3  
. 04 
. 0 3  

(') 

. 02 

. 03 

. 03 

. 0 3  

. 03 

. 03 

. I6 

. 33 . 0 7  

. O!) 

. 03 . 10 

. 2 1  

. 04 

. 04 

. O!) 

. 40 
I .  4!) 
1. 2s 
. so 

. 06 

. 46 

. 2!) 

. 2!) 

37 . -- 

' Total 
I :5  ! orgaiiic 

r:itio Iniicti'r 
i 

pititr! I I  i riLt io ! 
I 

c:tiI,ott 

Fmer!t 
I. 20 
. 72 
. GO 
. 4 8  
.56 

3. 36 
I .  49 

I .  18 
. !)6 

. 63 

. i 8  

.83 

. 4; 

2. I4 
1. 58 
2. 04 
1. 15 

-- . i I  

Slmho. prr  
CN1. lit 
.?.io C. 

0. 46 
.3D 
. 4 2  
. 3 2  
. 3 5  

N t q .  per  
IWJ gm. 
q l s o i l  

I T .  0 
17. 5 
23. 0 
I i .  2 
14. 4 

Iirchcs 
0-3 
3-8 
8-19 

1*28 
28-3 I 

0-4  
4-25 

0-4 
4-9 
9- 1.5 

15-22 
22-3 I 
31-44 
44-56 

0-3 
3-12 

12-30 
:w-40 

0-2 
2-10 

10-20 
20-30 
30-42 
42-33 
53-72 

0-4 
4-15 

15-30 
30-40 
40-52 

?. 9 
7. 6 

8. ? 
8. 3 

7. 6 
7. (i 

- -  
I .  5 

S. 5 
P. 1 
7 .  9 
8. 0 
7 .  9 
s. 2 
5. 8 

7 .  ci 
7 .  s 
7 .  !) 

Pcrcml 
0. 3 
. a  3 

pH Percwl 
8. 6 , 2. 06 
P. 3 1. 24 
8. 2 i 1. 03 
9. 1 I . 8 3  
9. 1 ' . 9 6  

n. io3 I I I .  o 

. 049 j 10. 0 

. O i l  j IO. I 

. 070 ! 8. (i 

. 053 j 10.  4 

.211 16. li 

.091 ! IR. 4 

; 

i 

. I  
29. 0 
40. 0 

8. 4 ; 6. 12 
7 .  9 1 2. 56 

i 
! 

2s. 6 
34. 4 

1'7. 7 
1.5. 2 
16. 0 
15. 7 
16. 0 
I?. 4 
11.2 

. 7 6  i . 20  
. 30 

I 
I . i0  1 . 30 

- - - - - - ,  . IO 
- - - - - - - . 10 - _  - _ _ _ /  2. so 

4. IO ~ 10. G O  
12. 00 ; 49. 00 
4. 10 j 48. 00 

I 

9. 2 ! 2. 03 
8. 7 j 1. 63 
5. 3 i 1. 32 
S. ( j  1 I. 19 

I.  34 

-- .I 
8. 3 3. 68 
8. 6 ! 2. 72 

. 098 ' I?. 0 

. or0 j 10. 7 

. OB.5 : 1 I .  S 

. O(i6 I 10. 4 

. 070 1 I .  1 

. 064 ; I?. 9 

. 052 9. 0 

I 
1. 30 I 3. 20 , 25. 7 

1. i o  : 7. 10 1 2 7 . 8  
.so j 3.50 24 .2  

4. 00 I . 50 I 37. 3 

. ISS ' 11.4 

. I23 12. 6 
8. 7 i 3. 51 

7. 6 , 8. I : 1. !)3 i I 
. 182 l l . ?  
. 101 ' 11.4 

! 

15.6 I S . 2 i  _ _ _ _ _ _ _ _  ].SI, 1.03 0!)3 , 1 1. 3 
O!)O IO. 8 16. 6 : 

1s. 7 I 
IS .2  ! 

IS. 7 j . 05s !J. 8 . 04s ' 12. 3 
.I141 1 1 0 . 0  

27 
?? 

. 03!) ; 11. 3 

.037 / !). 2 
21.3 ; 
17. 1 j 

1 li 
15 

I 

1. 57 7. 20 i 24. I' ~ 1 7 .  7 I , 8. 6 3. 27 j 1. !I0 
7. 6 ' 8. 3 ~ 2. 86 : 1. 66 

. 131 j 14.2 

. 121 13. i - -  
I . > :  8.1 2 . 8 6 ;  1.66 - -  
t .  L : S. .5 ' 2. 24 I I .  30 
7 .  !I I 8. 3 1.44 1 . S-I 

. 13!) ; 11.  !) 

. - lo7 , -12. 1 

. os1 ' 10. 4 
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AbGC 

AcGC 

AIC 
AI 0 2  

AID3 

AsBW 

AsC 
AsC2 

AsC3 

AYG 

BnD 

H IC 

LH C 

L H  D 

L M  D 

LyC2 

M eG 

MfG 
MfGC 

MfGF 

M H D  

M H D L  

M n D  

M n D L  

M vG 

NIC 

NlCL 

NID 

NID3 

NlDL 

PSBW 

PSC 
PSCC 

Sd D 
Sd E 
S h B  
S h B 3  

SnC 

SnGC 

J 

SOIL SURVEY SERIES 19-1s7 SO. 3 

GUIDE TO MAPPIXG UNITS. CAPABILITY UNITS. AND RANGE SITES 1 

.IliippincJ i t n i t  . 
hhajo lu:iiii, 0 to 1 0  piwcwt slopes- _ _ _  _ _ _  _ _ _  
.Uxijo cohbly loiirii. 2 to 25 pt:rcc*iit +lopes-- _ _  
hb:rjo cubbly c h y  lo:im. 10 to 25 percent 

Acknieii loam, 0 to li percent slopes- _ _ _  _ _  - - 
hckriieii Ionin, 0 to 10 percent slopel, nioder- 

Ackmen lo:im, 0 to I O  percent slopes, I;trvc.rely 

Ackmen silt lomi, motlt!r:rtely deep witer 

.ickmen silt lo:im. 0 to 6 percciit, slopes- _ _ _  _ _  
Xckmrii silt lo:ini, 0 to 0 perccwt slopt:s, 

hckrnen silt lonni, 0 to G perceiit +lopes, 

.ickincn silty clny Ionin. nioder:rtcly elrep 

BlaiidiiiK v w y  f i n c r  sandy Io:iin~ 2 to 10 percciit 

IIoveii\\-c~ep lo:iin, 2 to 0 percciit slopes- - _ _ _  
Lockert)y cnd IIoveii\vcc~p soils. 2 to t i  percent 

d o  pes. 

stely eroded. 

eroded. 

table, 0 to  3 perct:nt slopes. 

moder:itely eroded. 

severely eroded. 

over gr:ivel, 2 to 25 pitrcrnt slopes. 

slop1rs. 

dopes. 
Lockerby mid I[oveii\vcep soils. G to 10 percent 

slopes. 
Lockerby and lIcrrrfer soils, 2 to 10 percent 

sl3pes. 
Lockerbv siltv cl:iv lo:im, ‘1 to G percent slopc.s;, 

motieriteI?- crocicti. 

25 percent slopes. 

rlopt.5 

slopes. 

1Iellenthin very rocky fine s:tncly lo:ini, 4 to 

llenefee cl:iy loam. ‘1 to ‘15 percent slopes- - - - 
llruefee cobbly c h y  Io:iin, 4 to 40 percent 

l1eucfce I;h::ly cl:ry lo:iin. 2 to 2 3  percciit 

l[oiiticello-IIoveii\i.crp coiiiples, 2 to 10 per- 
cent slopes. 

lIoi~ticrllo-I-Iove~i~vcep coniples, ION rainfnll, 
2 to 10 percent dopes. 

dopcs. 
lIoiiticello very fine sti idy 1o:uii. 0 to 10 perceiit 

l Ion t  iccllo very fine siiidy lo:rin, low r:iiiifdl, 

3Ioiit v:tle vcr? rocky vwy fine s:indy h i m ,  

Sorthd:ile lo:im, 0 to  ti piwcwt slopes--------  

Sorthdnle h i m ,  lo\\- r:iiiif:ill, 0 to ti percent 

2 to 10 percent .sbpes. 

‘1 to  25 pc’rcriit slopcs. 

Sorthtl:ili. lu:uii, 2 to 10 percviit sloprs. svviwly 

?r’urtlitlde loam, low r:iinf:ill, G to 10 percent 
erodvc I. 

dope$. 
P:ick silt lo:, i n .  inutlcr;rtclr deep \\-:iter t:iMe, 

Ptr ye 
23 

25 

25 

21i 
26 

2ti 

2 li 

26 
25 

2ti 

2ti 

26 

S i  

23 

23 

23 

2; 

23 

29 
29 

2!) 

30 

30 

30 

30 

3 1 

3 1 

32 

32 

32 

32 

32 

32 
32 

32 
32 
3 4 
34 

33 

:<:I 

- 
1 

!) 

S 

10 

10 

- 
4 

9 
- 
1 

n 

S 

10 

S 

8 

9 

9 

Juniper). 

Jiinipw). 

Jiiiiiner). 

~ p ~ r r r i t ~  I,orrni :riiti fpi:intI Lonni (PiiiyoL: 

Uplolid Lorrni :ind Upland Lonm (Pinyon- 
I I; 

l l ; ,  I; 

Vpl:rnd I.o:ini :r l i t l  1-pl:rud Lonni (Pinyoil- I li. 1; 

L-pl:riid C h y  :rnd Uplsiid Clay (Pinyoii- I ii. I; 

L-pland Clay and ~pl:irict Clsy (Piiiyoii- I l i .  I ;  

V p h i d  C h y  :iiid L-pl:und Clay (Pinyon- t 6, I; 

G‘pl:ind Cliiy ::lid Z-pl:rnd Clay (Pinyon- 16. 1; 

21, 

Jiiniper). 

Juniper). 

Juniper). 

Juniper) . 
Jiiniper). 

Seiiiide-ert Stony IIills (Piryon-Juniper) - - - - 

:- .:- , .* 
.. 
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GUIDE TO .MAPPING UNITS, CAPABILITY UNITS. AND RANGE SITES 1-Continued 

severely eroded. 

modcrstely eroded. 
(2) 

(?I 
UyD2 

vcB3 

Ucolo silty clay h r m ,  2 to 10 percellt slopes, 

Vega clay h i m ,  0 tu  3 percent slopes, severely 

35 

35 

I Table 7, p. 24, shows 

? Used mainly for range or consists of woodland used for range. 

acreage 3lld proportionate extent of the soil! mapped in the S3ll Juan .ken. Tields to be expected are 
discussed i l l  the section “Crop Yields.” Informntion about the range s i p  in thc Area and yields of forage that  may be espected 
on the various range sites caii be found iii the sectiori “Range > Ia~ iage~ne~ i t .  

0 
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SOIL ASSOCIATIONS 

UPLAND SOILS OF DRY S U B H U M I D  REGIONS 

Deep and moderalely deep soils in wind-deposiled 
materials: Monlicello, Northdale. Abajo, Hovenweep. 

Deep and moderately deep soils i n  wind-deposi led 
materials in areas that have low rainfall and are 
subject to damage by frost: Scorup, Hovenweep, 
Norlhdale, Monticello. 

.., . ..5:..iL:L. . . . , . : , , ; .~i2p~~~ .<%>-:.. I .  .,:>:<>. 0 .,__...., ,,,,,.. 

Deep to  shallow soils on shale: Hovenweep, Lockerby, 
Ucolo, Menefee. 

pmj Cobbly soils: Abajo. Menefee, Pack, Scorup. 

Shallow, very rocky soils: Montvale. 

UPLAND SOILS OF SEMIARID REGIONS 

1 7 1  Deep soils in  wind-deposiled materials: Elanding 

I 7 I Shallow, very rocky soils: Mellenlhin. 

9 
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- 38OOO' 
T. 32 S. 
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